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COMMERCIAL SUPREMACY AND 
INDUSTRIAL UNREST. 


REPLYING to the toast of “ His Majesty’s Ministers” at a 
dinner of the City of London Solicitors’ Company a few 
days ago, Lord Haldane claimed that lawyers, however 
unpopular they might be, were the leaders of public 
opinion in this country, and that they exerted a tremendous 
influence on the country’s future welfare. 

Whether we agree or not with this dictum, we may 
perhaps admit that lawyers—due no doubt to their 
legal training—have the faculty of summing up and 
expressing tersely the trend of current thought, which 
otherwise finds expression in many forms which are 
sometimes apparently contrary in direction. 

To take the case of the present industrial unrest, the 
dissatisfaction of organised labour with its conditions, and 
the feeling among employers that our commercial supre- 
macy is threatened—all are agreed that we are faced 
with problems of immense magnitude, so ‘immense as to be 
almost appalling, and yet it is not possible to lay the 
finger on any particular spot and say: “there “is the 
cause of it all.” 

No would-be reformer pretends that his own particular 
scheme, whatever it may be, will cure all the industrial ills 
from which we are suffering. 

It is interesting, therefore, to turn to Lord Haldane’s 
speech (as reported in the Times) to see how, as a lawyer 
and leader of public opinion, he sums up the situation. In 
his opinion, we occupied our present position of “ first in 
the world in industrial output per head of population ” 
partly by reason of national qualities, but partly also 
because in the old days we had no such competitors as we 
have to-day. A new movement had arisen during the last 
six or seven years, a movement of which we were yet 
hardly conscious—a definite and scientific effort made 
abroad to raise the level of the skilled workman to a height 
which we as yet had not set before ourselves. This was 
being done by a new system of training. 

The old days of apprenticeship, he considered, and we 
agree with him, had gone by. The apprenticeship system 
had done much for us in the past, but it could not 
successfully compete with the modern Continental and 
American substitute of training in trade continuation schools. 

British manufacturers are inclined to scoff at the work- 
shop training given in technical schools, and many work-. 
men would still claim that to become efficient it is 
necessary to serve about seven years in the shops. This 
means that a boy must leave school at 14 years of age in 
order to become a fully-fledged workman by the time he 
is 21. But we must not overlook the fact that when the 
seven years’ apprenticeship system was introduced, handi- 
craft meant much more than it does to-day, when labour- 
saving machinery has entirely eliminated many of the old 
manual operations, so that there is now very much less for 
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an apprentice to learn in the shops than was the case before 
handicraft had been so largely superseded by machine- 
craft. An intelligent youth can learn as much in six months 
in a properly-equipped college workshop, so far as the use of 
tools is concerned, as he would learn in as many years of an 
ordinary apprenticeship under modern factory conditions. 

In many parts of the Continent, as Lord Haldane pointed 
out, instead of boys leaving school at 13 or 14, as in this 
country, the training is continued until they are 16, 17 and 
18 years of age, and that training is not merely in general 
knowledge, but in the chief point of the calling which the 
future workman is going to exercise. 

This is a problem which, the speaker said, we shall have 
to face six or seven years hence. 

We are really facing it now : the conditions of appren- 
ticeship, so far as the engineering trades are concerned, 
have been the subject of discussion before the leading 
engineering societies on many occasions during the last few 
years, and many firms, as we have from time to time 
recorded in our columns, have adopted modified conditions of 
apprenticeship in order to meet the changed circumstances. 
So far as we know, the Trade Unions have taken no active 
steps to assist this movement, although their co-operation is 
most essential if we are to maintain our leading position 
among the great industrial nations of the world. 

This lack of co-operation is, no doubt, a result of the 
same cause that is producing the industrial unrest 
which is so prevalent, not only in this country, but in 
the Colonies and dependencies of the Empire, and also in 
France, Germany, and other parts of the Continent, as well 
as in America. 

This, as Lord Haldane suggested, is due to the fact that 
Labour is better educated than before, and the working 
classes have become conscious that the gap between those 
who work with their hands and those who work with 
their heads is unduly great, so far as remuneration and 
participation in the comforts of life are concerned. This 
is a factor which has to be reckoned with. We have to deal, 
the speaker remarked, with a majority, the rightness of 
whose cause we cannot deny. Achange is bound to come, 
and it is of the highest importance so to prepare for it that 
the change may come peacefully and quietly, and in such 
fashion that it will make for the well-being of the State, 
and not its detriment. The recent disturbances in South 
Africa and elsewhere are all part of the same discontent, 


and it is essential to get down to the deep root-cause, . 


because the movement cannot be repressed. Organised as 
Capital and Labour are to-day, strikes have become very 
serious things, and when they touch railways, the coal 
industry, and transport, they touch the life of the nation. 

Concluding his remarks, Lord Haldane said that what 
we had to do was to endeavour to bring about a sense of the 
absolute necessity of the solidarity of conscience between 
the workmen and employers of this country. It could not 
all be on one side. Employers would have to recognise the 
position of the workmen, and the workmen would have to 
recognise that they had some further concern than the mere 
getting as much as they could in wages. Any man who 
could think out completely and adequately that problem of 
the future, and other problems cognate to it, and make a 
substantial contribution to progress along the path which 
must be followed by those who succeeded him, would deserve 
well of his country. 

In what direction shall we look for that man? And 
when we find him, are we in a mood to follow him? 
Opportunity, it is said, makes the man; we certainly 
_ appear to be at the fulness of the opportunity—maybe 


the man is at the door! Me will require to be one 
who is above all suspicion of partiality, and he must 
know both sides of the case completely. May it not happen 
that the expert amongst us who has conducted so many 
inquiries into labour disputes during the last few trying 
years is as well able as anybody to understand the problem 
of the present, and is more qualified than most to guide both 
master and man as regards the future, so that industrial 
development and prosperity may continue parallel with 
improvement in the condition of all ranks of workers ? 


Canadian correspondent informs 


that British-made motors sometimes 
Picasso receive a good deal of criticism over there, 


for Canada, ®Pparently on account of the power 
factor being lower than that of those 
made in Canada. It would perhaps be worth the while of 
those home firms who are doing business in electric motors 
in that market to look into this question, as it is not desir- 
able that the reputation of any of their products should 
suffer for want of a little attention to Canadian require- 
ments. The writer regards it as curious that very few, if 
any, of the thousands of transformers used in Canada come 
from Europe. He is at a loss to know the reason, but the 
fact exists that neither Britain, Germany nor any other 
European country seems able to find a foothold for this 
class of product in the Canadian market. 

Whether it be on account of price, efficiency, reliability, 
or other cause, is not known. He continues :—“ Surely if 
makers at home can compete in respect of electric motors, 
they should be able to with transformers. Perhaps as yet 
no sufficiently determined effort has been made. Even if 
the type and characteristics of the transformers used here 
are not familiar to British manufacturers, it should not be 
a difficult matter for any enterprising firm to secure one or 
two second-hand ones to examine and test. One can under- 
stand that it would be difficult to compete for large trans- 
formers built for very high voltages, such as 110,000 volts 
or over, but ordinary potentials up to 10,000 volts or so 
should form no serious bar to successful competition.” 

Numerous reports from authorities on both sides of the 
ocean state that trade in Canada has been decidedly quiet 
for some time now, and that owing to the shortage of money 
many projected undertakings have been held up. It is 
considered, however, that the splendid harvest which was 
obtained last year should have a very healthy effect on the 
situation, and no doubt the spring will see much new work 
put in hand. The Canadian winter, of course, puts a 
temporary check on a great deal of work, owing to its 
severity. 


Since last writing the rubber market 
has at times worn quite a strong 
appearance, and there were some of the 
cheerful optimists in shares who began to wax reminiscent 
of the good old days when prices went soaring gaily regard- 
less of the inevitable consequences. The general opinion 
is, however, that the article has really undergone a sub- 
stantial improvement from the worst, so far as market con- 
ditions are concerned, and there are but few who hold 
a very poor opinion as to the future. Among these, 
however, is a Mincing Lane house which has issued a 
lengthy document bitterly attacking the rubber position, 
and while stating that the statistical outlook is about as bad 
as bad can be, and that the next few months will show an 
alarming excess of supplies over consumption, suggests that 
the price will drop to somewhere round 7d. or 8d. a lb. The 
writer of the circular is very dogmatic in his utterances, and 
altogether is evidently badly obsessed with the idea that 
rubber is “rotten,” as the phrase goes, but it must be 
remarked that the trade has taken the utterances with 
cheerful philosophy, and clearly does not regard the situation 
as being anything like as hopeless as is it represented by this 


The Rubbber 
Position. 
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particular interest. In spite of what is said in the circular 
there cannot be any serious question but that the prosecution 
of harvesting operations in most of the wild rubber-pro- 
ducing countries must have been very seriously interfered 
with by the slump in prices, and the consequent acut2 
depression entailed, and still in force, notably in Brazil. 
The receipts at Para have been checked very substantially, 
which is a notable feature, and while it is just possible that 
supplies have been held back up country, there is no reason 
to think that the quantities which might be affected in 
this way are of any substantial importance. It is true of 
course that the falling-off in the receipts of wild rubber the 
world over has been more than compensated for by the 
increased quantities of plantation material which are coming 
forward, but consumption seems to -be quite able to take 
care of what becomes available. The remarkable elasticity 
of the demands from manufacturers since the price of best 
plantation grades fell to near 2s. a lb. testifies to the 
possibilities of the consuming industries, while constituting 
the meinstay of the market. A further point in favour of 
the position is that industrial conditions in the trans- 
Atlantic trade are by degrees being restored to the normal, 
and if general developments there should be as favourable 
over the rest of the year as they at present promise to be 
there should be a greatly increased consumption in progress 
as the months pass. 

The official returns of United States imports of crude 
rubber for last year are interesting, for they disclose an 
increase of 10,000 tons in plantation grades, the total 
imports of which were 22,300 English tons, which is a 
quantity considerably in excess of the imports of Brazilian 
rubber, and, indeed, an amount slightly in excess of the 
combined Brazilian, Central American, and African rubber 
which entered the country. 

Regarding the trade as a whole it is a foregone conclusion 
that a moderate price for the article will enormously 
stimulate consumption. It may take a little time for new 
uses to be devised, but they will assuredly come, and the 
efforts being made in influential quarters to effect an exten- 
sion of the present uses are certain to be of effect sooner or 
later. One of these is undoubtedly rubber flooring, for 
which there is a practically unlimited market if only the 
price is “ right.” The flooring which has been laid already 
in various parts has so far given unqualified satisfaction, 
and there are a number of further contracts in hand, 
making it clear that the material is being appreciated 
for this use. Generally with the improved financial 
position, thanks largely to easier money and to the signs 
of returning activity in trade at home and abroad, the 
outlook is improving, though it is not probable that there 
can be much advance in prices until fundamental conditions 
as regards American trade are distinctly improved. 

The result of the plantation auction sales held this week 
at Mincing Lane was not very satisfactory compared with 
the previous sales, closing prices showing a fall of about 
3d. a lb., though as regards recent private rates, there was 
not much alteration. The total quantity brought forward 
for sale was round 1,300 tons, a heavy amount, the bulk 
finding buyers with a moderate demand. 


THE ingenuity and enterprise of the 
ritish Commercial Gas Association in 
_ propagating a knowledge of the sovereign 
merits of their products deserve all praise ; we only regret 
that there is no corresponding ‘association charged with the 
duty of upholding the pre-eminent advantages of electricity. 
One of their latest innovations is designed for the educa- 
tion of the rising generation, and is advertised in the 
London County Council Gazette. It is announced that a 
series of notes of lessons on coal gas as a fuel, as an 
illuminant, and as a source of power will appear in the 
Gazette in 1914 ; the notes will be written by an expert, 
and will be so arranged that the experienced teacher can 
adapt and utilise.what is most suitable for the needs of his 
or her own class, and discard the rest. Object or picture 
lessons are provided for the infant classes, in addition to 


Lessons on B 
Coal Gas. 


the more advanced presentation of the subject for use in 
boys’ and girls’ schools ; the secretary of the Association 
will answer questions put to him by teachers, and local gas- 
works managers will co-operate by lending specimens of 
appliances or materials, drawings, &c. 

“The object of the Notes is to make common knowledge 
of the interesting scientific facts connected with gas manu- 
facture, distribution and use.” No one. can cavil at the 
praiseworthy purpose of the series ; anything that will tend 
to a reduction in the number of fires, explosions, 
suffocations, and other accidents due to ignorance of the . 
properties of gas tends to the public benefit. But if such 
teaching {3 necessary in the case of gas, which has been in 
use in London for over a century, how much more necessary 
is it in the case of electricity, which has been used barely 
one-third as long, and which is distinguished from all other 
agencies for lighting, heating and power eae by the 
fact that it, like gravity, apparently has no corporeal 
existence, is imperceptible to the senses, and is known only 
by its effects on matter. To the child its operations are 
enshronded in mystery, and instruction of the young is 
imperatively called for. And what a fertile field the science 
of electricity affords for the enthusiastic teacher! We 
grown-ups are so accustomed to the marvels of electricity 
that they have become to us more or less commonplace ; but 
marvels they remain, and they constitute an inexhaustible 
store of interesting material for lessons and experimental 
demonstration. We have on previous occasions urged that 
popular lectures should be given for the-edification of tbe 
public on the infinite variety of the applications of elec- 
tricity to domestic and industrial uses ; we now commend 
to the attention of the supply authorities the example so 
wisely set by their rivals. 


Tue Council of the Institution of 

“eee Civil Engineers recently issued a circular 

* calling attention to the practice favoured 
by local authorities, whose clerks—themselves belonging 
to a profession in which rigid etiquette is observed—con- 
temptuously ignore the claim of engineering to be a 
‘‘ profession,” and invite by advertisement engineers to 
submit in competition with others their terms for pre- 
paring plans for engineering schemes. The Council 
naturally condemns this practice, and calls upon the 
members of the Institution to decline to respond “ in any 
way” to such advertisements. © 

We have on previous occasions commented on the pro- 
cedure in question, which obviously opens the door to the 
incompetent, and is admirably adapted to ensure that the 
local authority concerned shall be provided with professional 
advice of the worst possible quality. It is only the in- 
experienced and unknown “consultant,” struggling for a 
foothold, that is likely to answer such an advertisement. 
But we may suggest that the more expert in such matters 
who see the advertisement, while not replying to it directly, 
know methods of indirectly making their names and terms 
known to the advertiser, and we take it that the compre- 
hensive words “in any way,” used by the Council, are 
intended to cover the back-door methods also. 

If we are not mistaken, it is the practice of the Associa- 
tion of Consulting Engineers to send a list of the names of 
its members to such advertisers. Thus the Association is 
enabled to do as a corporate body that which its individual 
members may not do. The ethics of the matter are some- 
what obscure; but we wonder whether the Council of the 
Institution approves of this proceeding. 

We are not blind to the difficulty experienced by the 
clever and highly qualified but little-known man in making 
a start as a consulting engineer ; his duty, according to his 
established elder brethren, is—to efface himself. We 
sympathise with him, and we see little objection to the 
American practice of publishing his visiting card in the 
advertisement pages of the technical Press ; but that is by 
the way. The practice condemned by the Council, as 
mentioned above, is most objectionable on all grounds, 
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AUTOMATIC TELEPHONES, «c., AT KING’S 
COLLEGE HOSPITAL. 


By the courtesy of Messrs. Siemens Bros. & Co., Ltd., we 
were recently enabled to pay a visit to their telephone works 
at Woolwich, and to inspect the automatic telephone 
exchanges which they have installed for the service of their 
works, and in the new King’s College Hospital at Denmark 
Hill. The former installation has an ultimate capacity of 
1,000 lines, but is at present equipped for some 200 
lines, and provides intercommunication throughout the 
whole of the various departments of the company’s 
extensive works at Woolwich ; we understand that the con- 
venience, rapidity and reliability of the system have been so 
cordially appreciated by the staff since the automatic 
apparatus was installed, that a return to the slower methods 
formerly in use would result, if not in a general riot, at any 
rate in consternation and a storm of protest. Not least of 
the advantages of the system is the immediate clearing of 
the line, a quality in which all manual exchanges are con- 
spicuously and painfully deficient ; thus it is possible for 
the head of a department, on arrival at’ the works in the 
merning—perhaps a few minutes late? Certainly not, but 
in a hurry to get to the heart of things—to call 
up half-a-dozen of his subordinates, and receive their reports 
as to the state of their respective branches in the space 
of half as many minutes. The “ engaged” signal is given 
at once, if appropriate, and the caller always knows whether 
his call has been effective, for if the called subscriber’s 
telephone is not engaged he receives a “ free” tone signal. 

As a rather special favour the Post Office has permitted 
the automatic exchange to be coupled to the public exchange 
system, for experimental purposes ; this, of course, necessi- 
tates the addition of a private manual exchange through 
which the Post Office calls are passed to the local stations, 
the automatic apparatus being cut out of circuit when a line 
is through to the Post Office exchange ; but the same 
instruments are used, with hand-combination sets, and the 
service appears to operate with perfect smoothness and 
facility. As the automatic exchange is essentially the same 
as that at the hospital, one description will serve for both. 

In the telephone factory.a variety of work was in progress, 
a considerable number of exchange boards of various sizes 
being in course of construction, chiefly for export. We 
noted with interest that in the latter case the boards were 
completely built up and wired to the distributing frame, 
the cables and strips of jacks being afterwards withdrawn 
and packed so that they can be placed in position without 
difficulty on arrival at their destination. 

The automatic exchange at the King’s College Hospital 
is designed for an ultimate capacity of 150 lines, of which 
some 90 are already in use; as the system will necessarily 
run into three figures, in which case a// the numbers must 


O, Insulating oil; M, Metal ter- 

minals; E, Ebonite; T, Termina's 

for cable leads; I, Inlet for wires; 
C, Inlet for cable. 


Fig. 1.—EXxTeRNAL DISTRIBUTING Box. 2.—SECTION OF Box. 


contain three digits, and it is undesirable to change the 
numbering after the exchange is brought into use, the 
numbers commence with 101. Two storage batteries of 
30 cells each are provided, which feed also the clock, 
signalling and bell circuits (at low voltage); these are 
mounted in a room close to the power station. : 
The system of wiring adopted is to use 12}-lb. copper wires, 


enamelled, wrapped with paper saturated with beeswax, 
twinned and enclosed in a lead sheath. ‘The enamel alone 
would provide adequate insulation. This type of wire can be 
run on the outside of the walls, buried in plaster, or other- 
wise fixed in any position without fear of breakdown, and is 
very inconspicuous. 

The total area of the hospital site is 125 acres, and most 
of the buildings are completed. In each block there is a 
distributing box in a convenient position, and all the boxes, 
numbering eventually some 18, are coupled by cables of 1() 
to 26-pair with one or other of six junction boxes situated 
at suitable points. Thus, future wiring is limited to the 
short distance between one of the distributing boxes and 
the point where the instrument is to be fixed, all other 
wiring being permanently in place. The junction boxes are 
joined together by 52 and 120-pair cables, the main box A 
being at the telephonic “ centre of gravity” of the build- 
ings, where, in the ordinary way, the exchange would be 
situated. But in order to bring all the apparatus under 


LIE 


Fia. 3.—PLAN OF EXTERNAL DISTRIBUTING BOX(COVER REMOVED ). 


the immediate supervision of the electrician in charge of 
the generating plant, the exchange has been erected in a 
convenient room adjoining the engine room and the 
battery room, and is connected with the central box a by 


Fia, 4.—PRESELECTOR, 


a 200-pair cable. The main cables are all of 10-lb. copper 
conductors insulated with paper, twisted up in pairs, and 
lead-sheathed. As the boxes provide for other circuits 
besides the telephones, junction box a is designed to 
accommodate terminal strips for 600 pairs of wires, which 
can be cross-connected at pleasure. 


= 
{ 
: 


~ Vol. 74, No 1,892, Fesrvary 27,1914.) THE ELECTRICAL REVIEW. 345, 


Fig. 1 shows one of the external distributing boxes, and 
fig. 3 a plan of a similar box with the cover removed, 
showing the holes through which the distributing wires 
enter the box, and the screw terminals. A section of the 
box is shown in fig. 83. The lower part of the box is 
filled with melted compound, and the terminals are sur- 
rounded with insulating oil. The wires are taken into the 
rooms through the window frames. 

In fig. 7 is shown one of the wall instruments used at the 
hospital, with the calling dial and a neat quick-reference 
directory devised by the makers. The mode of operation 
of the system resembles that usually employed, and for a 
two-figure system would be as follows :— 

Immediately the receiver is lifted, the instrument is con- 
nected to a “ preselector,” shown in fig. 4, which at once 


Fie. 5.—LinE CONNECTOR. 


picks out the first disengaged connecting line—10 lines are 
provided in this case. The subscriber is now through to 
a connector, one of which is illustrated in fig. 5; this carries 
the contacts representing 100 subscribers’ line circuits, with 
their corresponding test contacts, and is controlled by a 
set of relays on the same rack, which are actuated by 


‘the motion of the subscriber’s calling dial. The complete 


set of racks is shown in fig. 6. It will be understood that 
the first motion of the connector switch is to rise vertically 


-to the level corresponding to. the tens digit, and the 


second motion to rotate ina horizontal plane to the 


point corresponding to the units digit of the called sub- 
scriber’s number. If the latter is disengaged, his bell is 
rung every five seconds, and the calling subscriber receives 
a “free” tone in his instrument; but if the number is 
engaged, the “busy” tone is given; on the calling sub- 
scriber replacing his receiver, the whole of the apparatus is 
automatically restored to its normal state. The average 
time occupied in making a call, up to the moment when the 
bell is rung, on a two-figure system is 3 to 4 seconds. 

It will be remembered, however, that the hospital system 
is a three-figure one, but only the first two hundreds are 
required. In the ordinary way, the third figure necessitates 
a complete set of selectors in addition to the apparatus already 
mentioned. Messrs. Siemens Bros., however, having in 
view the fact that the number of subscribers cannot exceed 
200, and that therefore 80 per cent. of a full-size selector 
would be wasted, have devised an alternative method which 
has now for the first time been brought into use. A “ pre- 
selector” provided with contacts for 15 lines replaces the 
‘costly selector ; it is called a “discriminator,” its function 
being to connect the calling subscriber’s line to a connector 
in the particular hundreds group in which the called sub- 
scriber’s line is situated, and it can be applied to equip- 
ments up to 400 lines, by increasing the number of contacts. 


Fig. 6.—APPARATUS Racks. 


Thus, the apparatus successively brought into operation in 
putting a call through are: subscriber’s dial, preselector, 
discriminator, connector, called subscriber’s instrument. 

We may mention that the ringing and tone apparatus is 
normally at rest, but automatically starts up directly a call 
is initiated. The present equipment consists of 90 sub- 
scribers’ preselectors and eight connecting circuits ; the dis- 
criminators are fitted, but will not be required until more 
than 100 stations are in use. 

Besides the telephone exchange there is in the hospital an 
installation of 120 electric clocks and a double-faced out-door 
clock, controlled by a master clock with automatic winding, 
which is appropriately fixed in the exchange room (fig. 7). 
An automatic alarm is provided to inform the attendant 
when the battery voltage is low. The secondary dials are 
absolutely silent in operation. The current is derived from 
the telephone battery, at 26 volts. 

The dials are connected in parallel on seven circuits, each 
of which is provided with an impulse counter and key in the 
exchange room; thus if any circuit gets out of order, the 
maintenance man can see at a glance that the counter has 
stopped, and after clearing the fault he can bring all the 
clocks on that circuit into synchronism with the others 
without visiting them, by means of the impulse key. 
D 
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Another special apparatus is a staff arrival system, by 


‘means of which the porter at the main entrance can at once 


notify to all the rooms concerned the arrival of any member 


‘of the staff, whose names are recorded on an indicator. Two 


keys are employed for each circuit ; the arrival key rings 
a bell and operates an indicator on each board ; the departure 
key merely restores the indicator without ringing. 
Thirty-six of these circuits are provided, with five boards ; 
provision is made for 18 additional circuits on the board in 


Fig. 7.—MASTER CLOCK AND WALL TELEPHONE, 


the entrance hall, of which 14 are equipped at present ; 
these circuits do not appear on the other boards. Buzzers 
in each ward inform the Sister in charge that the surgeon 
or doctor is about to visit it. 

A number of bell circuits has also been provided between 
various rooms. ll the indicators and bells are wired in the 
same manner as the telephones, and are fed from the same 
battery. 

It will be seen that the installation has been carried out 
on the most up-to-date lines, and constitutes a model of 
what such an installation should be. The architect was 
Mr. W. A. Pite, and the consulting engineer, Prof. D. 8. 


Capper. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Protection or Tyranny ? 


If it is not now too late, may I draw attention to 
Mr. Purse’s reply to my letter which appeared in your issue 
of the 6th inst. ? 

Mr. Purse appears to be very curious to know who I am, 
and to think it very mean of me to conceal my identity. 

I can assure Mr. Purse that I meant nothing more or less 
than what I said, and am not trying to “ get at” him, and 
also that I should not use a nom-de-plume if I had not very 
good reason for doing so. . 

It is very good of him to offer me one of his copies.of 
the B.E.A.M.A.’s conditions, but I’m not to be drawn. 
I do not see, however, why he should not send one to you, 
Mr. Editor, for publication. 
‘The fact (if it is a fact) of the B.E.A.M.A, absolutely 
refusing to budge from their own conditions of contract is 


| no reason why the general electrical public should not 


discuss these conditions and those desired by the other side 


_ —the supply engineers—if they can find out what these 
* two sets of conditions actually are, for it is quite certain 
that neither side can stand long against public opinion. 


I repeat, perhaps Mr. Purse will take the opportunity of 


' sending them to you and asking you to publish them. 


Pollux. 
February 23rd, 1914. 


The Design of Regulating Resistances. 


Although I appreciate the kindly interest of Dr..C. C. 
Garrard as evinced by his letter in your current issue, I do 
not agree that the formula: “Square the mean of the 
maximum and minimum amperes and multiply by the 
rheostat resistance ” is the better. 

By example A in the article, the rheostat resistance is 
roughly 34 times that of the field, but this formula denotes 
a rheostat size 67 per cent. greater than that actually 
required. 

In example B both formule give similar results, but they 
differ again for example CO, whereas the formula I advocate 
closely results to the actual “summation watts” in each 
case. 

In conclusion, the greater the departure from a straight 
line the field current becomes (see fig. 1 in article), the 
greater the inaccuracy of the formula Dr. Garrard 
inclines to. 


Stretford, February 21st, 1914. 


L. Boothman,. 


A Query. 


In reply to the query of “Ignoramus” regarding a 
method of connecting transformers to obtain single-phase 
current from a three-phase supply, the only way would be to 
couple up as shown in the accompanying diagram. About 
one-third of the load should be connected to each single- 
phase circuit. Ifthe load is very variable, account must 


3:-PHASE SUPPLY 


3-PHASE SUPPLY 


é 


1 2 3 1 2 3 
SINGLE PHASE CIRCUITS SINGLE PHASE CIRCUITS 


be taken of what lights or motors are likely to be on at the 
same times, and these small groups must be evenly distri- 
buted on the three circuits, one-third the power required by 
each group being connected to each circuit. Trusting this 
will solve your correspondents difficulty. 


Gateshead on-Tyne, 
. February 21st, 1914. 


In reply to query by “ Ignoramus,” ve coupling of trans- 


formers to obtain single-phase from three-phase supply, 1 


submit the following method :— ’ 
First of all let primary of transformer be connected star, 


_as ig general, then find the neutral point of secondary, hy 


temporarily connecting in star, detach one phase from this 


A. B. Johnstone. 
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star connection, leaving two phases with their neutral points 
connected together, the neutral point of: this detached phase 
then to be connected to the free end of either of the other 
two phases. The two remaining free ends are the points 
from which single-phase supply may be taken. _ 


Pa 


3-PHASE SUPPLY 


SINGLE-PHASE MAINS 


Phases 8, and s, to have their neutrals a } connected 
together ; phase s, to have its neutral point c connected to-B 
of phase s,, Then the voltage of single-phase across A and 
C is-equal to twice the voltage per phase, as shown in the 


vector diagrams. 


D. D. Rayner. 
Leeds, February 23rd, 1914. 


In answer to the letter of “Ignoramus,” there is no 
direct method of obtaining single-phase current from a 
three-phase supply with transformers. If, however, he uses 
“Scott ’-connected transformers, he can obtain a single- 
phase supply from each pair of tappings on the secondary, 
and: by balancing the load on these the load on the three- 
phase supply will be also balanced. : 

F. Miller, 

Second Assistant Engineer, 

City of London Mental Hospital, 


Dartford, February 23rd, 1914. 


[A solution of the problem consists in using a “Gramme”’ 
armature, surrounded with a laminated iron cylinder or 
provided with an internal laminated core, to complete the 
magnetic circuit.. On connecting the three-phase leads to 
three equidistant points in the winding, a rotating field is 
obtained, and a single-phase current can be tapped off from 
any two diametrically opposite points on the winding. 
There are, of course, practical objections to this method.— 
Eps. Exzc. Rev. ] 


BUSINESS NOTES. 


German Wire Lamp Prices,—The recent collapse in 
the price agreement in relationship to metallic-filament- lamps, to 
which reference was made a few weeks ago, has now been followed 
by the circulation of rumours on the Berlin Exchange to the effect 
that negotiations were proceeding between the A.E.G. and the 
German Incandescent Gas Light (Auer) Co. for the re-establish- 
ment of an understanding. It turns ‘out, however, that there is 
no foundation for the rumours or for other versions respecting a 
price‘arrangement in regard to other lamps, as keen competition 
continues and is becoming increasingly manifested in the constant 
advance in the discounts for wire lamps, 


Argentine Orders,—The Empresa de Luz y Fuerza, of 
Buenos Ayres and Mendoza, which is.a subsidiary of the German 
Transmarine Electricity Co., is having a dam constructed near 
Mendoza with the object of establishing hydro-electric works at an 
estimated expenditure of £550,000. It is stated that the largest 
portion of the work has been entrusted to the Compania General 
de Obras Publicas, which is the Argentine subsidiary of the firms 
of Philipp Holzmann & Co,, of Frankfort-on-Main, and Gebruder 
Goedhart, of Dusseldorf. 


German Electrical Industry,—Prof. Max Levy, of 
the Berlin electrical instrument manufacturing firm of that name, 
in the course of a recent lecture, said that the production of the 
aggregated German electrotechnical industry per annum totalled 
about oné milliard marks. Of this amount, about 290,000 000 marks 
represented the value of the exports, The installation branch had 
developed into an independent entity, represented by somé~4,000 
firms, some of which might be relatively small. The number of 
electricity stations existing, according to statistics brought up to 
April Ist, 1913, was over 4,100. Above three-fourths of the popu- 
lation of Germany were at the present time able to avail them: 
selves of the electric current. The total capacity of the electric 
stations was about 2,095,000 Kw.; the total output amounted to 
about 2 milliards Kw.-hours. The Berlin electricity works repre- 
sented the largest single German undertaking. Its current output 
stood for one-eighth of the aggregate current output of 
German public electricity stations. The significance of 
the electrical industry from a national economic point 
of view was very considerable. It paid in general 
not only the best wages, but also the number of employés was very. 
high. The profit returns of manufacturing firms were satis- 
factory, but not brilliant. The profit returns of electricity stations 
were steadily increasing, and amounted, with the limited com- 
panies, to an average of 99 per cent. They are considerably larger 
with the big stations than with the smaller. A characteristic 
feature of the electrical industry was its quick development every- 
where ; while the aggregate of industrial companies in the period 
from 1901 to 1911 showed an increase in the number of insured 
persons of 43 per cent., the advance in the electrotechnical industry. 
amounted to 187 percent. While the aggregate amount of wages 
in those callings in the period named advanced about 80 per cent.,: 
in the electrotechnical industry alone, the increase totalled 266 per 
cent. The only hindrance which was feared as being likely to. 
affect the continuous flow of progress of the electrical industry was 
apparently, according to Prof. Levy, the intervention of unfavour- 
able treaties of commerce, 


German Imports and Exports.—A German news- 
paper, in dealing with the expansion of the export trade of that 
country in recent years, publishes the following figures in relation 
to electrical machinery, cables, &c. :— 

IMPORTS, 
1907. 1912, 1913, 
Dynamos, motors, transformers, 
& 


ee 


£95,000 £105,000 £155,000 
Electric cables eee eee 75,000 


75,000 105,000 


EXPORTS, 
Dynamos, motors, transformers, 
* eee £1,715,000 £2,565,000 £2,825,000 


Electric cibles 2,260,000 1,610,000 1,965,000 


As to the respective positions occupied in the markets of the 
world by Germany, Great Britain and the United States, the 
accompanying figures are cited by the newspaper in relation to 
the exports and imports of the machinery and electrical industries 
of the three countries in 1909, 1912 and 1913 :— 

United United 
Germany. States, Kingdom. 
Exports in 1909 «+» £35,600,000 £23,150,000 £34,650,000 
Imports in 1909 5,550,000 1,650,000 9,200,000 


Exportsin 1912. ... ++. £52,800,000 £42,300,000 £39,550,000 
Imports in 1912 eee «+ 6,450,000 2,050,000 16,100,000 


Exportsin 1913 £5 9,450,000 £52.500,000 £45,750,000 
Importsin 1913 ... 7,550,000 2,050,000 17,300,000 


’ The figures have been converted on the basis that one mark is 
equivalent to a shilling, although in reality about 20 marks 
40 pfennigs are equal to £1 sterling. 


Australian Contracts—The Commercial Intelligencé 
Branch of the Board of Trade has now received from the office of 
the High Commissioner in London for the Commonwealth of 
Australia, a copy of standard specification (No. 460) for paper- 
insulated, lead-covered, multiple twin cable, for which supplies 
may from time to time be required by the Postmaster-General’s 
Department, This specification may be seen by United Kingdom 
manufacturers of electrical supplies at 73, Basinghall Street, 
London, E.C, 


Cable Manufacture in Holland,—The Nederlandsche 
Kabeifabriek Maatschappij is the name of a new company which 
has just been formed in Amsterdam, with a capital of £160,000, 
to establish worksin the country for the manufacture of telegraph, 
telephone and electric cables of all kinds, with the exception of 
submarine cables, As there isa duty of 5 per cent. on all cables 
imported into Holland, it is considered that the new company has 
every prospect of success; a German engineer has been engaged 
as manager of the works, 


Patent Application,— Mr. Justice Warrington, in the 
Chancery Division, will, on June 23rd, hear the petition of Graf 
Botho Schwerin and of. Elektro-Osmose Aktiengesellschaft, of 
Frankfurt-on-Main, for an extension of the term of patent No. 
12,431 of 1900 (granted to Graf Botho Schwerin), 


Stoker Contracts,—Among recent stoker contracts of 
the UNDERFEED STOKER Co. have been the following for Corpora- 
tion electricity departments :—Sheffield, 6 ‘‘E” ; Wolverhampton, 
4 Leicester, 2 Bury, 1 Leigh, 1 “ 
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Catalogues and Lists—Tux Carron Co., Carron, 
Falkirk.—Advance copies of a 8-page well-illustrated and priced 
pamphlet describing some new electric cooking appliances, 
including small cookers, grillera and toasters. Another list is in 
course of preparation containing particulars of new appliances 
suitable for use in hotels, restaurants and institutions, 

Mersses. SimPLeEx Conpuits, LTp., 116, Charing Cross Road, 
London, W.C.-~T wo supplementary illustrated and priced catalogues 
dealing with ‘‘Plexsim” electric cooking and heating apparatus. The 
12-page list (No. 581) includes the usual range of cooking appliances 
for all domestic purposes, among them being a specially rapid 
boiling plate in 6 and 7 in. sizes, loaded to 800 and 1,200 watts 
respectively. These boiling plates can be supplied with a special 
extension piece giving a much greater heating surface. A new 
type of coffee maker, curling tong heaters, bed-warmers and 
electric irons are also listed. List No. 527 (16 pages) contains 
similar information respecting the full range of designs of 
radiators and convectors, the radiators including a series in period 
designs ; the ‘ Plexsim ” electric fire isalsoshown. Supplementary 
sheet T6 (No, 630) containing illustrations, details and prices of 
new accessories for use with their steel conduit system. 

JAMES McoMILLAn & Co., Clun House, Surrey Street, 
Strand, W.C.—Illustrated price list giving particulars, weights and 
dimensions, of ‘“ Hydra’ condensers in rectangular insulated jars 
and soldered rectangular metal cases. 

MeEssks. Watson. LarpLaw & Co., LTD., 98, Dundas Street 
(South), Glasgow.— Twelfth edition of their catalogue of centri- 
fugal machines and accessories. It consists of 180 pages well 
bound, and it contains a host of well-illustrated notices of centri- 
fugels driven by water-motor, electric motor, and by belt, and a 
gteat deal of machinery for sugar treatment, trucks, conveyors, 
engines, kc. The information relating to electrical centrifugals 
occupies a fair share of the book. 

Messks. KELVIN, BOTTOMLEY & Bargp, LTD., of 16, Cambridge 
Street, Glasgow, have sent us a neat wall calendar for 1914, with 
monthly slips, above which there appears a picture in colour of 
vessels ploughing the deep, with an aeroplane in flight above 
them. “Compasses for all craft” is the appropriate legend. 

WESTINGHOUSE CooPER HEwiTT Co., Ltp., York Road, N.— 
List No. 59 relates to silica mercury vapour lamps for use in the 
laboratory. Prices are stated. 

ELECTRICAL ENGINEERING AND EQUIPMENT Co., LTb., 109-111, 
New Oxford Street, London, W.C.—12-page publication (BJ) con- 
taining descriptive information relating to their ‘‘ Viaco” insu- 
lators made of a special moulded insulating material. A table of 
prices and weights is given, also plates showing a number of insu- 
lators actual size. 

Mrgssrs. ScHOLEY & Co., LTp., 151, Queen Victoria Street. 
London, E.C.—12-page pamphlet dealing very fully with their tool 
steel gears and pinions and giving illustrations, notes and test 
figures, showing the excellent life records obtained with same, 
and figures of comparative costs, : 

Messrs. Ross & Co,, 62, Robertson Street, Glasgow.—Leaflet 
“R” contains particulars and prices of ‘‘ Rosa” ignition batteries, 

THE BENJAMIN ELECTRIC, LTD., 14, Rosebery Avenue, London, 
E.0.—Supplementary list (No. 53) of 48 pages containing full 
particulars and prices of Benjamin lighting specialities, also infor- 
mation on industrial and other lighting, together with illustrated 
examples of good illumination for various classes of work obtained 
with reflector fittings as shown in the list. The matt paper used 
is effective in showing the illustrations to advantage, and is 
restful to the eyes, 


Electrical Exhibition at Lowestoft.— What is 
described asan “Electrical Home Exhibition” is to be held at 
Lowestoft from Wednesday, April 22nd to Saturday, May 2nd. It 
will be under the auspices of the Corporation electricity depart- 
ment, and will take place in the new Skating Rink, Fremantle 
Road. According to a prospectus that is before us a considerable 
part of the building will be given up to furniture, decoration, 
sanitation, household requisites, food and general cookery exhibits, 
but an ample space has been allotted for the electrical section, 
which will contain cooking and heating apparatus, wiring, motors, 
water heaters, fittings, irons, soldering apparatus, Jamps, fans, Xc, 
The Exhibition will be opened by the Mayor and Corporation, and 
Messrs. H. H. Saunders and W. R. May, of the Corporation elec- 
tricity department, have been appointed managers of the Electrical 
Section, while Mr. H. W. Larcher, of 20, Pimlico Road, London, 
S.W., is organising manager. There will be a number of popular 
features, such as baby incubators, electric cooking and ironing 
demonstrations, and a band of H.M. Royal Marines has been 
arranged for. Application forms may be obtained from the 
organising manager. 

Boiler Contracts.—Mussrs. CLARKE, CHAPMAN AND 
Co., LTp., have recently booked the following among other orders 
for “ Woodeson”’ patent water-tube boilers :—Rochdale Corpora- 
tion, Admiralty, for Chatham Dockyard, and the Distillers’ Co., 
Ltd., repeat orders ; the Coal Distillation Co., Messrs. Dobson and 
Barlow (for shipment), and the North Metropolitan Electric 
Power Co. Orders are also in hand for the Bury, Luton and 
Loughborough Corporations, and for H.M. Naval Base, Rosyth. 


Parliamentary Map.—Messrs. Epwarp Sranrorb, 
Lrp., of 12-14, Long Acre, W.C., have issued (price 2s.) a map 
showing the proposed railways, tramways, and other schemes 
—— London in connection with this Session’s Parliamentary 

8, 


Book Notices,—Debentures and other Charges. By H. W. 
Jordan, Jordan & Sons, Ltd. 6d. net.—This booklet contains 
a lecture by Mr. H. W. Jordan to the members of the 
Secretaries’ Association, Ltd., concerning which association » 
little more information might be useful. Mr. Jordan’s lecture 
forms bright and entertaining reading, but it is rather in 
the lighter vein than didactic, and, therefore, not of much 
moment to the practical secretary, Some of the pleasant 
chapters into which the subject is divided in treatment 
are: Borrowing, Use of the Debenture, Abuse of the Debenture, 
“ Freak” Debentures, Safeguards, with various sub-titles. In the 
course of his remarks on “freak” debentures, Mr. Jordan refers 
to debentures issued by a golf club company on its entire assets, 
of which the only articles worth anything at all were golf 
balls. If the company were in difficulties a cartload of balls would 
be required to pay off evenasmall issue, Unfortunately, however, 
golf balls have a habit of disappearing, and therefore the deben- 
tures could hardly be deemed gilt-edged securities. Debentures of 
football and other club companies of a sporting character charged 
on gate money are, it would appear, by no means of rare occurrence, 
and we may learn of church debenturee, or debentures issued by 
churchwardens, containing a charge not on the building, but on the 
donations, subscriptions and offertories, Reference is made to the 
charging of ecclesiastical incomes, ‘“ chapel” debentures, or deben- 
tures charged on the fabric of a chapel, and various other matiers, 
There is no doubt that the law in regard to the issue of debentures 
and debenture stock is in urgent need of considerable revision. 


“A Text-Book of Physics.” Parts I and IJ.—Electricity and 
Magnetism. By J. H. Poynting and SirJ.J.Thomson. London: 
Charles Griffin & Co,, Ltd. Price 10s, 6d. 


“Wireless Telegraphy.” By W. H. Marchant. London: 
Whittaker & Co. Price 5s, net. 

“Elementary Principles of Illumination and Artificial Lighting.” 
By A. Blok. London: Scott, Greenwood & Son. Price 3s, 6d. net. 


‘‘ Mechanical Engineers’ Pocket-Book, 1914.” By D. K. Clark 
and H. H. Powles, London: Crosby Lockwood & Son. Price 
4s, 6d. net, 

“The Russian Year Book for 1914." By H. P. Kennard. London : 
Eyre & Spottiswoode, Ltd. Price 10s. 6d, net. : 


“Examinations in Science and Technology, 1913.° London: 
Wyman & Sons. Price 9d, net, 

“* Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXIII, No. 2. February. New York: The Institute, 
Price $1.00. . 

“ Transactions of the Illuminating Engineering Society. Vol. 
IX, No.1, January. New York: The Society. Price 75 cents. 


‘Accuracy of the Formulas for the Ratio, Regulation and 
Phase Angle Of Transformers.’ By P. G. Agnew and F. B. 
Silsbee. Washington : Government Printing Office. 


“Die Elektrischen Metallfadengliihlampen.” By C. H. Weber. 
Leipzig: M. Jinecke, Price M.16. 


Albania’s Commercial Future,—With the constitution 
of Albania as an ‘autonomous principality under a European 
prince and the relief of the country from internal disturbances, a 
new epoch of industrial and commercial progress may- be expected 
to supervene, concurrently with the development of the country’s 
resources. As a subject of growing interest to the traders of the 
world, therefore, the following observations on its commercial 
circumstances will be found opportune. 

The chief port for imports and exports and for the moment the 
most considerable business place for transactions with Southern 
Albania is Valona. Direct dealing with inland localities is, for 
the present, hardly feasible. 

Shipments either outwards or inwards are effected mainly by 
Austrian and Italian ships. All the articles of daily requirement 
are comprised among the goods imported, for the country possesses 
no industries. Later on, with the gradual development of the 
country, a certain demand for machines will arise, and, of course, 
in the first place, for those appertaining to agriculture and the 
tilling of the soil. The circumstances of payment in Valona may 
be described as on the whole good. No bankruptcy has occurred 
for some years, and the war has made no difference in this respect. 
The usual terms are cash against documents. The sending of 
travellers to Albania is recommended, as signs of an economic 
awakening are evident, and exports in late months have shown a 
rising tendency. With respect to the Customs treatment of 
travellers and their samples, the Turkish regulations for the 
moment are those prevailing. A permit to travel must be obtained ; 
but at Valona the regulations are not strictly enforced, and there 
is no need to have passes visé. The coinage in use is gold 
Napoleons (of 10 or 20 fr. value), which are current everywhere. 
In Valona their value is 95 piastres. The construction of both an 
Austrian and an Italian hotel is proceeding. 


Annual Supper.—The annual supper and smoking 
concert of Mrssrs. VAN RADEN & Co., Lrp., of Great Heath, 
Coventry, was held on Friday evening last. The programme. wa 


very lengthy and varied. 


The Half-Watt A.E,G. Exzctric Co., 
Ltp.,, inform us that the half-watt “ Nitra ” lamp is now manu- 
factured with a consumption of 100, 200 and 400 watts, for the 
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Dissolutions and Liquidations.—THe Marrincton 
ELECTRIC Licut Co., Ltp.—This company is winding up volun- 
tarily, with Mr. W. B. Smith, of 34, Market Place, Long Eaton, as 
liquidator. 

THE ELECTROMOTOR EQUIPMENT Co., LTpD.—Creditors should 
rend particulars of debts, &c., to the liquidator (Mr. O. Steiner, 
21, Old Broad Street, E.C.), by March 6th. The company is 
winding up voluntarily. A meeting of creditors is called for 
March 6th at 59/65, Paul Street, London, E.O. 

BRIGHTEN, Matcomum & Kine. Ltp.—A meeting of creditors is 
called for March 2nd at the offices of Messrs, Foord & Son, 16, 
Philpot Lane, E.C., by the liquidator, Mr. W. Lambert, Dock House, 
Billiter Street, E.C., to whom particulars of claims should at once 
be sent. 

Borner ScAuLERS, Ltp.—March 7th is the last day for claims 
to be sent to the liquidator, Mr. R. B. Woodward, of 83, Queen’s 
Cireus, Battersea Park, S.W. 

PronEtR Pomp PATENTS, LTp.—This company is winding up 
voluntarily, with Mr. G. H. Smart as liquidator. 

& boiler composition makers, 110, Warwick 
Road, Earl's Court, S.W., and other addresses.—Adelina Mary 
Holford and Thomas Edward Phillips, aleo known as Frederick 
Phillips, have dissolved partnership. Debts due to the late firm 
will be received by Mr. William Holford, of Hill Rise, Kingston 
Hill, Surrey. Debts and liabilities owing will be paid by Mr. F. 
Phillips, who will continue the business at 110, Warwick Road, 
Earl's Court, and 6, Park Road, Ilford. 

PRESTED MINERS’ GAs INDICATING ELEcTRIC Co., 
Ltp —The accounts filed uvder the compulsory liquidation of this 
company show liabilities, £1,579 ; debenture claims, £768 ; and 
assets valued at £1,011. Appended is a list of the principal 
creditors, viz. :— 


UNSECURED, 
Coventry Plating Co. ae aa 13 
Delta Metal Co., Ltd. we 
James &Co., Ltd. .. we 21 
Prestwick & Co., J. A. 709 
Peat & Co., W. B. .. 52 
Putney, Samuel, Ltd. 29 
Reynolds. Ltd., G. .. ae 45 
fiemens Bros. & Co., Ltd. 43 
Temple Press, Ltd... on ee 
Walkers, Parker &Co., Ltd. .. 19 


GLOBE ASSOCIATED CABLE AND TELEGRAPHIO SERVICES, LTD.— 
A compulsory winding-up order was made by Mr. Justice Astbury 


- on 17th inet. j 


Trade Announcements,—Mr. H. E. Davis announces. 
that he has acquired the business of the late Davis Electrical Co., 
Ltd. (in liquidation), from the debenture-holders, and is trading 
under the same name, without the word “limited,” at the same 
address, 17, Moor Street. 

In consequence of increased demand for Pitter multiblade fans, 
British Empire business in these will in future be conducted by 
Messrs, PITTER’S VENTILATING AND ENGINEERING Co., LTD., of 
20. Bishopsgate, London, F.C. 

Messes. H. C. Poot & Son, electrical engineers and contractors, 
of Ealing, W., have removed to 14, Spring Bridge Road. 

Mr. Herngicn# LAN2, of Mannheim, maker of portable engines, 
&e.,, has established an agency at 63, Queen Victoria Street, 
London, E.C.. and has appointed as manager Mr. P. F. Zils, who 
has been with the firm for many years, 


Bankruptcy (trading 
as the Bilston Electrical Co.), electrical engineer, 4, Church Street, 
Bilston, Stafford.—This debtor attended at the County Court, 
Wolverhampton, on February 18th, for his public examina- 
tion, which had been adjourned for him to file an amended 
deficiency account and a trading and cash account. The 
Official Receiver informed the Registrar that the debtor had 
handed in a statement which was altogether incomplete for the 
purpose for which it was required. He was told that the debtor 
was now in a situation, and was unable to give the time n 
to the affairs of his creditors, but the order of the Court must be 
obeyed, and if not, he should have to apply for the examination to 
he adjourned sine die, Debtor stated that he had complied with 
the request to the best of his ability. The examination was 
adjourned. 

WALTER NORMAN BERRY, 69, Atwood Road, Didsbury, Man- 
chester, and HARRY BAMBER, 33, Ansdale Street, Cheetham Hill, 
Manchester, lately trading together as W. N. Berry & Co., at 32, 
Queen Street, Manchester, Lancaster, electrical engineers,—The 
first meeting of creditors herein was held on February 18th, at the 
Official Receiver’s offices, Byrom Street, Manchester, but there was 
not @ quorum of creditors present, and the matter was left in the 


_ hands of the Official Receiver. The public examination was held on 


Friday last at the Court Hotse, Quay Street, Manchester. The 
debtor, Berry, stated that prior to entering the electrical business, 
he was a shipping clerk for nine years, earning a salary of 67s. 6d. 
per week. He commenced business in March, 1911, at Queen 
Street. with £463 cash capital. Altogether, however, he 

over £600 from his mother's ‘estate, of which £400 went to the 


bank and £68 was paid off certain advances owing to relatives. In 


March, 1912, he entered into partnership with Bamber, who was an 
al eer, each debtor contributing, £10... The business 
wab succesful for a time, but they afterwards extended: its scope 


and obtained machinery on the hire purchase system. That 
venture, however, was unprofitable, as they could not compete 
with the old-established firms. In June, 1913, in the hope of 
obtaining more capital, a private limited liability company was 
formed under the style of W. N. Berry & Co., Ltd., which agreed to 
take over their assets and liabilities, the latter amounting to £165. 
The nominal capital was £1,000, divided into 990 ordinary shares, 
and 10 deferred shares of $1. Each debtor received 120 ordinary 
and five deferred shares. They had promises that other shares 
would be subscribed for in cash, but they only obtained £75 in this 
way, this amount being paid away for debts. In January, 1914, 
the company sublet its premises to the Northern Power and 
Lighting Co., the debtor Bamber entering their employ at 40s. per 
week, That company undertook to execute any orders which 
debtor obtained ata certain fixed price, but the firm of Berry and 
Bamber had practically no sssets when these arrangements were 
made. They attributed their failure as a firm to insufficient 
capital, and to the inability of the limited company to discharge 
the firm’s liabilities. The examination was closed. : 

The s,s. “ Umgeni.”—This vessel, which brought the 
South African Labour leaders to our shores, is fitted with marine 
type tantalum traction lamps. We are given to understand that 
the lamps stood even this strain satisfactorily. Messrs. Bullard, 
King & Co., who control the Natal line of steamships (to which the 
Umgeni belongs) have been using tantalum lamps for lighting 
their fleet of steamers during the past three years. 


Exhibition.—The Manchester Building Trades Exhibi- 


bg ag be held in the City Exhibition Hall, from March 3rd 
14th. 


LIGHTING and POWER NOTES. 


Aberdeen.— PLant Extensions.—TheT.C. hasapproved 
a report by the electrical engineer on alterations and extensions 
of plant necessary. The engineer has been authorised to obtain 
tenders for enlarging the pump chamber on the river bank, and 
for the provision of a new motor-driven pump and delivery pipe 
to the generating station. The cost is estimated at £3,982. 


Argentina,—La Electrica del Norte, which has recently 
disposed of its works at Tucuman to the Hydro-Electric Co., will - 
shortly sell its works at Santiago and Jujuy, and has entered into 
negotiations for the disposal of one of them.—Review of the River 
Plate. 


Bampton,—E.L. PRroposats.—Messrs. Brooking & Co., 
of Exeter, promoters of an E.L. scheme for the town, have 
informed the U.D.C. that they propose to proceed with the erection 
of a power station in the town. The Council is to hold a meeting 
to go into the E.L. question. 


Barnsley.—The T.C. has asked the local Member of 
Parliament to support the I.M.E.A. Bill. 


Bradford.—MunictpaL TrapiInc.—At a meeting of 
the Council of the Chamber of Trade, on Monday, a letter of pro- 
test was forwarded to the Corporation against its proposal for an 
extension of municipal trading in gas appliances, by opening a 
large shop in Darley Street, where it was intended to exhibit 200 
models of cooking, heating and other appliances. The'matter arore 
out of a complaint by Messrs, Taylor & Parsons, who objected to 
the Corporation setting up in direct opposition to them in practi- 
cally the same street. Mr. Thos. Pratt, in moving that a strong 
protest be entered by the Chamber, said dealers in electrical appli- 
ances had the same grievance. The managing director of Mesars. 
G. A, Steinthal & Boydell, Ltd.,: electrical contractors, said the 
Chamber would have the support of the electricians in any protest 
it might make, 

Bury.—The B. of T. has sanctioned the erection of an 
overhead electric main: between Cemetery Road and: the Gigg 
Paper Mills, 
The Electricity Committee is submitting’ terms to the’ B.of G. 
for the supply of current to the Workhouse. 

The Lancashire E.P. Co. has received permission from the Elec- 
tricity Committee, provided an agreement is entered into, to 
supply current to the works of: Messrs. W. Holt & Sons, Walshaw. 


Chesterfield.—Loans SancTIONED AND PROPOSED.— 
The T.C. has received from the L.G.B. sanction to loansof £2,500 
ac teas plant at the electricity works, and £4,000 for 
mains. 

The Council has applied for another loan of £15,000 for a 
2,000-Kw. steam turbo-alternator, with pipe work, condensing and 
air filtering apparatus, switchboard and cables, a water-cooling 
tower, a water-tube boiler with mechanical stoker and super- . 
‘heaters, mechanical stokers and superheaters for thres existing 
boilers, and the equipment of a works sub-station; and extension 
of the engine room. 


Canada,—The Toronto Corporation hydro-electric plant 
made a profit of $150,000 last year. ; 
The Kaministiquia Power Co. proposes extending its electrical 
atm a mate cost of 900,000, including a mew « 
14,000-m.P, hydraulic turbine and generator.— Canada, 
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Continental large English 
company, the Nitrogen Product and Carbide Co., has recently sur- 
veyed the Dettifos, the largest waterfall in Zeeland, with a view 
to erecting a large power plant. The energy will be employed for 
the manufacture of nitrates by extracting nitrogen from the 
atmosphere. The necessary capital has already been found, and 
work will be commenced during the year. 


SWEDEN.—It is reported that the Stora Kopparbergs Bergstag . 


A/B have recently resolved to convert their large steel rolling mill, 
which is now worked by steam, to electrical driving, using power 
derived from the company’s power station at Ballerfos, It is 
estimated that the capacity of the steel: mill will. be greatly 
increased, and that the production-will be about 80 metric tons 
per hour, As far as is known, there are only two plauts of this 
kind and size in existence abroad worked by-electricity. The order 
for the installation has been placed with the Allmiina Svenska 
Elektriska A/B. 

SpAIN.—ELECTRIO PLoveHs.—Great success is stated to have 
attended the experimental use of electric :ploughs in the Province 
of Aragon, and a further 1,000 hectares is to be experimentally 
treated 

AvsTRIA.—Negotiations are pending between the Galizische 
Industrie Bank of Lemberg and the Vereinigte Elektricitits 
Gesellschaft, of Vienna, respecting the erection of a bulk supply 
station at Drohobycz to supply electricity to the oil region. It is 
proposed to form a company, with a capital of 3,000,000 kn., to 
carry out the scheme. 

FRANCE.—La Société- Metallurgique de l’Ariege has commenced 
the establishment of a plant to utilise the water power of the 
Guilliot Falls, near its works, to generate electricity. Three sets 
of 1,000-H.P. turbines and dynamos are to be installed. The work 
is expected to occupy about two years, 

It is reported that a scheme has been mooted for utilising the 
falls above the Pont du Coudray to supply electricity on the two 
highways of the Orne; on the one side to Maizet, Sainte Honorine 
du Fay, Vaux, Maltot, Geugnerolles, and Amayé; on the other to 
Clinchamps, Mutrécy, Saint Laurent de Coudel, and Bouloy. 
Authorisation has been applied for, and a company is to be 
formed. The principal generating station will be at the old mill 
of Baquet.—Rerue Pratique de Electricité. 

BELGIUM.—The municipal authorities at. Hamoir (province of 
Liége) have invited tenders for the electric lighting of the town. 

GeERMANY.—On the 20th inst. the rotor of a large turbo- 
alternator burst whilst on test in the Berlin municipal electricity 
works. Two mechanics were killed and one injured. Messrs, 
Brown, Boveri’s engineer was very severely injured. 


Having finally declined to form a semi-public company with the - 


A E.G., the Cassel Municipality proposes to spend over £50,000 on 
extentions to its plant. A large number of neighbouring districts 
are to be supplied, and the station is to be linked up asa tand-by 
to the Government hydro-electric system in the Eder valley. 


Dumbarton.—Prov. OrpER.—The T.C. is promoting a 
prov. order which includes the confirmation of an agreement 
between the T.C. and the Electric Supply Corporation and the 
Clyde Valley E.P. Co. ve the supply of electricity in bulk in the 
burgh. 


Durham.—Blackhall Colliery, on the East Durham 
coast, which is being developed by the Horden Collieries, Ltd., is 
to be all-electric so far as power and lighting is concerned, except 
that compressed air from electrically-driven compressors will be 
used underground. Electric winding, hauling and pumping are 
installed, and electric safety lamps used underground, while the 
village, which is to be laid out as a garden village, and will 
contain 1,000 houses, is to be lighted entirely by electricity. 

LIGHTING OF VILLAGES.—A meeting of ratepayers has 
decided to adopt the Lighting Acts for the purpose of lighting 
the villages of Bowburn and Tursdale and the main road 
to Coxhoe with electricity supplied from Bowburn Colliery, and 
Quarrington Hill and Cassop with electricity obtained from Kelloe 
Colliery. 


Hornsey.—The T.C. has decided to oppose the N. Metro- 
politan E.P S. Co.’s Bill. . The.L.G.B. has sanctioned the borrowing 
of £6,000 for mains extensions, 


Ipswich.—The East Suffolk ©.C. has decided to have 
the E.L. installed at the County Laboratory at Ipswich, and to have 
the work carried out by the Corporation E.L. department. 


Kingstown (Co. Dublip).—E.L. U.D.C. 
has decided to oppose the Dublin Southern District E.S, Co.’s Bill. 


Liandyssul.—E.L. Scoeme.—A number of local resi- 
dents have guaranteed the preliminary expenses in connection 
with a scheme of E.L. for the town, and have decided to approach 
landowners for rights of water power. Reports on a scheme are 
to be invited from competent engineers. 


Leicester,— ANNUAL AccounTs.—The E.L. undertaking 
shows a net surplus for the past year of £6,598, of which £5,000 
has been carried to the reserve fund, and £1,598 towards the 
provision of new cable, — 


North Ormesby.—The Middlesbrough T.C. having 


received an application for a supply of electricity to North Ormesby, : 


which is in the area of the Cleveland and Durham E.P. Co., 
has decided to see if terms can be arranged with the compenhy for 


the Oorporation to supply elevtricity in that district, > 


London.—The 1L.C.C. has .been recommended by its 
Finance Committee to sanction the loan to the St. Pancras B.C. 
electricity undertaking of £1,300 for the purchase of property, 
£4,978 for mains, £595 for plant, £2,543 for services, and £427 for 
meters. 

By an alteration in the assessment of the profits of the St. Pancras 
electricity undertaking, a saving of £250 per annum in income-tax 
will be effected. 
a L.C.C. is petitioning against the London Electric Supply Bill, 

Woo.wicu.—The B.C. is applying to the L.C.C. for sanction to 
borrow the following amounts in connection with the electricity 
undertaking :—£1,200 for mains, £880 for services, £740 for 
meters, £2,940 for hire-purchase, and £1,520 for hire rentals, 


Pendlebury.—The chairman of Messrs. Andrew Knowles 
and Son announced at the annual meeting of the company that the 
electrical installation at its Pendlebury and Clifton Hall Collieries 
had been s0 satisfactory that it has been decided to electrify the 
haulage and pumping plant at Agecroft Old Pit, cables having 
already been laid, 

Plymouth, — Tramway Suppity.—.The Electricity 
Committee has reduced the price of electricity supplied to the 
Tramways Committee, as from April 1st next, to 13d. per unit up to 
350,000 units and 14d. per unit after ; this is a reduction of about 
£420 per annum, 


Rawtenstall.—Srreet Licutinc.—The T.C. has 
resolved to light Burnley Road East and Burnley Road West by 
electricity, at a cost of £1,000; 146 gas lamps are to be superseded 
by 130 100-c.P. electric lamps. 


Rathin.— Worxuovse Licutinc.—The B. of G. has 
decided to light its workhouse and infirmary by electricity from 
a plant which a Bristol firm proposes to install in the town this 
year. 


Salford.—Streert Licutinc.—The annual report of 
the lighting and cleansing department states that 117 arc lamps, 
each of 1,000-c.P., are used for lighting important streets, the 
Electricity Committee charging £14 10s. per lamp per year for 
supply and maintenance. 

The T.C. has decided to abolish the existing concession whereby 
users of electricity for power purposes are allowed to use current 
for lighting at the power rate up to 10 per cent. per quarter of 
their power consumption. 

Torpoint.—Srreet Licutrnc.— A poll of rate- 
payers on the quertion of public lighting by electricity or gas, 
has resulted in a majority in favour of the former. : 

Wadhurst (Sussex).—Proposep E.L.—The P.C. has 
decided not to oppore the proposals of Messrs. J. B. Satnders and 
Co., for the E.L. of the parish. : 


Walthamstow.—Proposep Loan.—The Council is 
applying to the LGB. for sanction to borrow £5,900, the esti- 
mated cost of extensions to ‘the boiler house at the electricity 
works. The Finance Committee recommends that the Council 
assent to the assignment of the contract for the erection of a 
cooling tower at the electricity works to Laverack & Goddard, Ltd. 


West Yorks,—E.L. Proposats.—The following addi- 
tional authorities have decided to oppose the Yorkshire Electric 
Power Co.’s Bill for extended powers :—Holme U.DC., Bingley 
D.C., Shipley DC., and the gas companies at Yeadon and Guireley, 
Elland-cum-Greetland, Hemsworth, Grimsthorpe, Kippax and Dis- . 
trict, South Elmsall, South Kirby, North Elmeall, Boston Spa, 
Kirkburton, Wakefield and Otley. Messrs. Samuel Fox & Co., the 
Duke of Norfolk, the Trustees of the Hospital of Gilbert, Earl of 
Shrewsbury, at Sheffield, and various railway companies are also 
opposing the application, 

Willesden.—Prorosep Meter Loan.—The Council is 
to apply to the L.G.B. for sanction to the borrowing of £2,000 for 

.Worksop.—A recent failure of the supply in the early 
hours of the morning, has drawn the attention of the Council to 
the fact that the electricity works are usually closed and unattended 
between midnight and 6 a.m., the battery being relied on during 
those hours. It is stated that this matter will be remedied in 
future. 


TRAMWAY and RAILWAY NOTES, 


‘Aberdeen,—New Dupot.—The 'T.0. has now decided 
to purchase the Militia Barracks for a central tramway depot. The - 


-cost, of the scheme will be £25,987. ; 


Australia.—According to the Australian _ Mining 
Standard, the first shipment of railway motors for the Melbourne | 
electrified lines will take place in about six months, About 1,600 . 
motors are required ; the General Electric Co., New York, has the 
contract, though it is stated that a large part.of the work is being 
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Accrington,—Rate Retier.—The Electricity Com- 
mittee has voted £2,000 from the profits of the tramways under- 
taking towards the relief of the rates in the next financial year. 


Birmipgham,—First-Cuass Cars.—The Corporation 
is to experiment with a system of first-class tramcars on the 
Alcester Lanes End route ; double fares are to be charged. 


Blackpool,—At the tramway and electricity staffs’ 
dinner, on the 18th inst., the tramway manager said he anticipated 
the tramways department would be able, at the close of the year, 
to show a profit of £25,000, and that a profit of £7,000 would be 
available from the electricity undertaking. 

“The Tramways: Committee has decided to purchase six more 
single-deck holiday cars, bringing the total up to 24. : 


Bury.—L.G.B. Inquiry.—An inquiry has been held 
with reference to the proposed granting of a prov. order to em- 
power the T.C. to purchase land required for the widening of 
several streets to permit of the laying of a double line of tramway 
track, 


Canada.—<According to the Pall Mall Gazette, Mr. 
George Bury, vice-president of the Canadian Pacific Railway, is at 
present in New York for the purpose of studying railroad electri- 
fication. It is understood that his study of the subject is con- 
nected with a project for electrifying the new tunnel through the 
Selkirks near Roger's Pass, British Columbia, The tunnel, which 
is five miles in length and carries two tracks, will be completed in 
the autumn of 1915, and its estimated cost is £1,600,000. 


Continental Notes.—BavariaA.—On February 19th 
the Bavarian Ministry of Communications published its long- 
expected report on the national water powers in relation to railway 
electrification, and it must be admitted that the most encouraging 
feature in connection with the issue of this report is its public 
reception. There seems to be a general desire that the natural 
resources should be developed, and there is impatience at the 
official delay in dealing with the subject. The total available 
power is estimated to be 90,000 H.P. from eight stations which 
were originally projected by the Government for the supply to the 
railways. Of these only the Soolach plant has so far been erected, 
and this supplies only 4,350,000 units per annum to the local rail- 
ways and industries, as compared with an available 14,400,000. 
The report withholds comment on the financial result of this 
undertaking on the grounds, first, that sufficient experience is not 
yet available regarding the operation of the electrified. railways, 
and secondly, that negotiations are at present proceeding with a 
private company, which proposes to distribute the surplus energy 
and also to develop other powers at Watzmann and Hohen Gdll. 
But the largest available source of energy is the Walcheneee, 
which it was originally proposed to use also for the railways. In 
the negotiations with the landowners and other interested parties 
no fewer than 160 light railways have, however, been demanded 
as. compensation, and whilst the scheme is not rejected, the 
Ministry of Communications regard it as impracticable so long as 
the sole purpose is the electrification of the railways. They pro- 
pose, therefore, that the Ministry of the Interior shall work out the 
scheme with a view to the establishment of a general public supply 

stem. They state, moreover, that recent improvements in steam 
locomotive design have materially decreased their interest in 
electrification, which they regard as being now less economical 
than steam traction, although it is not possible to determine this 
definitely until the national resources have been developed on a 
comprehensive scale for general electrical supply. Such large 
systems might well bein a position to offer energy to the State 
Railways at favourable prices. In effect, therefore, the Ministry 
of Communications wishes to retire from the hydroelectric field. 

The negotiations:for. a “mixed” semi-public undertaking have 
now fallen through, and the report recommends that the water- 
powers should be worked for the national benefit by the Ministry 
of the Interior, from whom the matter is not likely to receive 
less progressive or prompt treatment than it has done in the past. 

GEeRMANY.—The A.E.G. has just formed in connection with the 
Berlin Electricity Works Co., the A.E.G. Schnellbahn A.G., which 
takes over the contract held. by the first-mentioned for the con- 
struction of an elevated and underground railway between 
Gesundbrunnen and Neukdélln, Berlin. The capital of the new 
company has been fixed at £1,125,000 in 43 per cent, preference 
shares, and £1,000,000 in ordinary shares, and authority is taken 
to issue £2,125,000 in 4 per cent. debentures, the interest and 
redemption of which will be guaranteed by the City of Berlin. In 
addition, the city has undertaken in the event of the estimates, 
apart from power station, offices and the train sidings depét, 
exceeding the sum of £3,900,000, to make a contribution up to 
£295,000, which is to be repaid out of the company’s profits after 
5 per cent. has been paid. The contract further provides that the 
city is authorised to take over the railway on the expiration of 
30 years, and then at succeeding periods of five years on giving 
two years’ notice, on the basis of 25 times the annual average 
receipts in the last five years, but, if acquired at the end of the 
30th year, the purchase price isto be at least 115 per cent. of the 
share capital, It is proposed to begin the railway in Christiania 
Strasse, Gesundbrunnen, and to terminate it in the Hermann Platz, 
on the borders of Neukdiln, The railway, which will be provided 
with 15 stations, will have a total route length of 5°77 miles, of 
which 4°69 miles will be built underground, and it is to be com- 
pleted: within a period of five years from the date of the Govern- 
ment sinction. 


Norway,—A company is being formed to take over and work a 
concession for an electric tramway, about 3} miles long, in the 
outskirts of Christiania ; the estimated cost of the line is about 
£47,200.— Board of Trade Journal. 

Spain.—According to Industria e Invenciones, a well-known 
Spanish engineer has laid before the Ayuntamiento, of Barcelona, a 
scheme to construct an serial railway from the Plaza de la 
Bonanova.:in Barcelona, to San Pedro Martin, in the Vallvidrera 
mountain district, 

FRANCE.— One of the conditions of the Franco-Spanish 
agreement in regard to the trans-Pyrennean railway service 
was that the lines should be worked electrically. In this. 
connection, the Midi Railway Co., of France, has electrified its 
line between Urdox and Canfranc, and proposes to adopt electric 
traction on the whole of its system between Toulouse and Bayonne. 
Although the first named line is now practically complete, it is 
reported that a difficulty has sprung up, which, although the 
power station and the rolling stock are quite ready, will prevent. 
the running of electric trains for some time. The difficulty 
referred to is that the high-tension current employed for traction 
purposes interferes with the proper working of the State telegraph 
and telephone lines, which run by the sideof theline. Some trials 
have already been made with one protective device, but this was, 
not found altogether satisfactory, and consequently it will not be 
possible to put the electric trains in service until the telegraph and 
telephone wires have been removed a distance of at least 430 yards’ 
away from the railway. 

IraALy.—The Bulletin de la Chambre de Commerce Francaise, of 
Milan, states that the following schemes are now under considera- 
tion for the installation of electric tramways :—From Pordenome 
to Portegruaro: electric railway from Bresseo to Ponte di Bar- 
barano (Venice) ; electric tramway from Rapollo to S. Margherita 
and Portofino, which the Communal Council has ceded to a com- 
pany for 30. years; tramway from Canonica di Cavo to Fogliaro 
(Varese) ; an electric tramway from Orzinnovi to Qunzsno, Vero- 
lanova and Asola; an electric line uniting Ravenna with Porto 
Corsini ; and the conversion of the steam line between Bologna and 


_ Imola to electric traction. 


The construction of the electric main line railway from Milan to 
Genoa will be taken in hand so soon as the Chamber of Deputies 
has voted the credit of 150,000,000 fr. required for this undertaking. 
The final course of this line has not yet been decided upon ; several 
of the schemes under consideration effect a considerable shortening 
of the track as first proposed. 


‘Coventry.—NrEw Puiant.—The Tramways Committee 
has recommended that a new condenser, &c., be purchased for the 
Priestley’s Bridge plant, at an estimated cost of £1,100, and that 
new mechanical stokers be fitted to two of the boilers at an esti- 
mated cost of £500. : 


Hull.—Ratre Reuizer.—The Tramways Committee 
has decided to set aside £7,000 out of the £12,000 profit on the 
tramways undertaking in relief of rates, as against £12,000 last 
year. The expenditure during the year increased by £2,188, and 
the income by £2,182. Salaries and wages had increased by 
£2,355. 


Doncaster.—Tramways Extensions.—The Light Rail- 
way Commissioners have consented to the proposed extension of the 
Corporation tramways to Warmsworth and Woodlands. 


Japan.—It is proposed to extend the electric tramways 
in Tokio by about 15 miles during the present year. Fifty new 
cars are to be added to the rolling stock. 


L, & N.W. Railway Electrification.—The annual 
report of the above company states that good progress is being 
made with the conversion of the Chalk Farm to Willesden section 
of the line. ‘The power station at Stonebridge Park is under con- 
struction, and contracts will shortly be let for six sub-stations and the 
new carriage sheds. The track work for the electrification of the 
line between Willesden (High Level) and Earl’s Court Junction is 
nearly complete. 


Lanes. and Yorks, Railway Electrification,—At 
the annual meeting of the above company last week, the chairman 
said the estimate of capital expenditure for the ensuing year was 
£684,810, including £125,000 for electric power stations. That 
referred to a new power station about to be erected at Clifton 
Junction. It was proposed to electrify the existing lines from 
Manchester, through Crumpsall, to Bury, and they had little 
doubt, judging from experience in the Liverpool district, that the 
additional traffic would well justify the expenditure. Referring 
to the electric power and light account, he said that the small 
cost of generating electricity, showed the expediency of the com- 
pany generating its own power. Included in the statistical 
returns are figures relating to electric power and lighting, from 
which its appears that generation and distribution costs amounted 
to £35,769, and that £10,000 was provided for renewals, The H.T, 
energy generated and supplied, is classified as follows :—Traction, 
28,719,591 units; power, 1,576,484 units; and lighting, 1,768,679 
units, ‘ 


Leicester.—ANnuaL Accounts.—The gross receipts 
of the Corporation. tramway undertaking (including electric 
power supply) for 1913 weré £58,165. The net surplus was. 
$20,048, of which the Tramways Committee has recommended. 
that £10,000 shotild be applied to rate telief. 
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Contivental large English 
Sie company, the Nitrogen Product and Carbide Co., has recently sur- 
"ae veyed the Dettifos, the largest waterfall in Zeelend, with a view 
i) to erecting a large power plant. The energy will be employed for 
: the manufacture of nitrates by extracting nitrogen from the 
- atmosphere. The necessary capital has already been found, and 
it work will be commenced during the year. 

SwWeDEN.—It is reported that the Stora Kopparberge Bergstag 
A/B have recently resolved to convert their large steel rolling mill, 
which is now worked by steam, to electrical driving, using power 
derived from the company's power station at Ballerfos. It is 

ee estimated that the capacity of the steel mill will be greatly 

a increased, and that the production will be about 80 metric tons 

ae per hour, As far as is known, there are only two plaota of this 

SS kind and size in existence abroad worked by electricity. The order 

“- for the installation has been placed with the Allmiina Svenska 

Elektriska A/B. 

SpaIn.—ELECTRIC PLOUGHS.—Great success is stated to have 
attended the experimental use of electric :ploughs in the Province 
of Aragon, and a further 1,000 hectares is to be experimentally 
treated 
— AUSTRIA.—Negotiations are pending between the Galizische 
i} Industrie Bank of Lemberg and the Vereinigte Elektricitits 
: Gesellschaft, of Vienna, respecting the erection of a bulk supply 
station at Drohobycz to supply electricity to the oil region. It is 
proposed to form a company, with a capital of 3,000,000 kn., to 
carry out the scheme. 

FRANCE.—La Société Metallurgique de l’Ariege has commenced 
the establishment of .a plant to utilise the water power of the 
Guilliot Falls, near its works, to generate electricity. Three sets 
of 1,000-H.P. turbines and dynamos are to be installed. The work 
is expected to occupy about two years. : 

It is reported that a scheme has been mooted for utilising the 
falls above the Pont du Coudray to supply electricity on the two 
highways of the Orne; on the one side to Maizet, Sainte Honorine 
du Fay, Vaux, Maltot, Geugnerolles, and Amayé; on the other to 
Clinchamps, Mutrécy, Saint Laurent de Coudel, and Bouloy. 
Authorisation has been applied for, and a company is to be 
formed. The principal generating station will be at the old mill 
of Buquet.— Revue Pratique de lV Hlectrivite: 

BELGIuM.—The municipal authorities at Hamoir (province of 
Liége) have invited tenders for the electric lighting of the town. 


GERMANY.—On the 20th inst. the rotor of a large turbo-. 


alternator burst whilst on test in the Berlin municipal electricity 
works. Two mechanics were killed and one injured. Messrs, 
Brown, Boveri’s engineer was very severely injured. 
Having finally declined to form a semi-public company with the 
q A E.G., the Cassel Municipality proposes to spend over £50,000 on 
| extentions to its plant. A large number of neighbouring districts 
are to be supplied, and the station is to be linked up asa tand-by 
to the Government hydro-electric system in the Eder valley. 


Dumbarton.—Prov. Orper.—The T.C. is promoting a 

co prov. order which includes the confirmation of an agreement 

a between the T.C. and the Electric Supply Corporation and the 

a ni Valley E.P. Co. re the supply of electricity in bulk in the 
burgh. 


q Durham.—Blackhall Colliery, on the East Durham 
qi coast, which is being developed by the Horden Collieries, Ltd., is 
a to be all-electric so far as power and lighting is concerned, except 
| that compressed air from electrically-driven compressors will be 
used underground. Electric winding, hauling and pumping are 
installed, and electric safety lamps used underground, while the 
village, which is to be laid out as a garden village, and will 
re contain 1,000 houses, is to be lighted entirely by electricity. 

q LIGHTING OF VILLAGES.—A meeting of ratepayers has 


decided to adopt the Lighting Acts for the purpose of lighting 

the villages of Bowburn and Tursdale and the main road 

to Coxhoe with electricity supplied from Bowburn Colliery, and 

——— Hill and Cassop with electricity obtained from Kelloe 


Hornsey.—The T.C. has decided to oppose the N. Metro- 
politan E.P.S. Co.’s Bill. The L.G.B. has sanctioned the borrowing 
of ‘£6,000 for mains extensions, 


Ipswich.—The East Suffolk C.C. has decided to bave 
the E.L. installed at the County Laboratory at Ipswich, and to have 
the work carried out by the Corporation E.L. department. 


Kingstown (Co, Dublin).—E.L. Bru.—The U.D.C. 
has decided to oppose the Dublin Southern District E.8, Co.’s Bill. 


Llandyssul.—E.L. Scueme.—A number of local resi- 
dents have guaranteed the preliminary expenses in connection 
with a scheme of E.L. for the town, and have decided to approach 
landowners for rights of water power. Reports on a scheme: are 
to be invited from competent engineers. 


Leicester,—ANNUAL AccounTs.—The E.L. undertaking 
shows a net surplus for the past year of -£6,598, of which £5,000 
has been carried to the reserve fund, and £1,598 towards the 
provision of new cable, 


North Ormesby.—The Middlesbrongh T.C. having 
ll received an application for a supply of electricity to North Ormesby, 
. which is in the area of the Oleveland and Durham E.P. Co., 


thé Corporation to supply electricity in’ that district 


has decided to see if terms can be arranged with the company for 


London.—The L.C.C. has been recommended by its 
Finance Committee to sanction the loan to the St. Pancras B.C. 
electricity undertaking of £1,300, for the purchase of property, 
£4,978 for mains, £595 for plant, £2,545 for services, and £427 for 
meters, 

By an alteration in the assessment of the profits of the St. Pancras 
electricity undertaking, a saving of £250 per annum in income-tax 
will be effected. ' 

Pw L.C.C. is petitioning against the London Electric Supply Bill, 
1914, 

Woo.wicu.—The B.C. is applying to the L:C.0, for sanction to 
borrow the following amounts in connection with the electricity 
undertaking :—£1,200 for mains, £880 for services, £740 for 
meters, £2,940 for hire-purchase, and £1,520 for hire rentals, 


Pendlebury.—The chairman of Messrs. Andrew Knowles 
and Son announced at the annual meeting of the company that the 
electrical installation at its Pendlebury and Clifton Hall Collieries 
had been so satisfactory that it has been decided to electrify the 
haulage and pumping plant at Agecroft Old Pit, cables having 
already been laid, 

Plymouth, — Tramway Svuprty.— The Electricity 
Committee has reduced the price of electricity supplied to the 
Tramways Committee, as from April 1st next, to 1}d. per unit up to 
350,000 units and 14d. per unit after ; this is a reduction of about 
£420 per annum. 

Rawtenstall.—Srreer Licutinc.—The T.C. has 
resolved to light Burnley Road East and Burnley Road West by 
electricity, at a cost of £1,000; 146 gas lamps.are to be superseded 
by 130 100-c.P. electric lamps. , 


Rathin,—Workuxovse Licutinc.—The B. of G. has 
decided to light its workhouse and infirmary by electricity from 
a plant which a Bristol firm proposes to install in the town this 
year. 


Salford,—Srreet LicHTING.—The annual report of 


' the lighting and cleansing department states that 117 arc lamps, 


each of 1,000-c.P., are used for lighting important streets, the 
Electricity Committee charging £14 10s. per lamp per year for 
supply and maintenance. ; 

The T.C. has decided to abolish the existing concession whereby 
users of electricity for power purposes are allowed to use current 
for lighting: at the power rate up to 10 per cent. per quarter of 
their power consumption. ‘ 


Torpoint.—Srreer Licutinec.— A poll of the rate- 
payers on the question of public lighting by electricity or gas, 
has resulted in a majority in favour of the former. 


Wadhurst (Sussex).—Proposrp E.L.—The has 
decided not to oppore the proposals of Messrs. J. B. Saunders and 
Co., for the E.L. of the parish. 


Loan.—The Council is 
applying to the LGB. for sanction to borrow £5,900, the esti- 
mated cost of extensions to the boiler house at the electricity 
works. The Finance Committee recommends that the Council 
assent to the assignment of the contract for the erection of a 
cooling tower at the electricity works to Laverack & Goddard, Ltd. 


West Yorks,—E.L. Proposats.—The following addi- 
tional authorities have decided to oppose the Yorkshire Electric 
Power Co.’s Bill for extended powers:—Holme U.DC., Bingley 
D.C., Shipley DC., and the gas companies at Yeadon and Guiereley, 
Elland-cum-Greetland, Hemsworth, Grimsthorpe, Kippax and Dis- 
trict, South Elmsal]l, South Kirby, North Elineall, Boston Spa, 
Kirkburton, Wakefield and Otley. Mesers. Samuel Fox & Co., the 
Duke of Norfolk, the Trustees of the Hospital of Gilbert, Earl of 
Shrewsbury, at Sheffield, and various railway companies-are also 
opposing the application, 

Meter Loan.—The: Council is 
to‘apply to the L.G.B. for sanction to the borrowing of £2,000 for 
meters. 

Worksop.—A recent failure of the supply in the early 
hours of the morning, has drawn the attention of the Council to 
the fact that the electricity works are usually closed and unattended 
between midnight and 6 a.m., the battery being relied on during 
pre hours. It is stated that this matter will be remedied in 

uture. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—Nerw Derrot.—The T.C. has now decided 
to purchase the Militia Barracks for a central tramway depét. The 
cost of the scheme will be £25,987. : 


Australia.—According to the « Australian Mining 
Standard, the first shipment of railway motors-for ‘the Melbourne 
electrified lines will take place in about six months. About 1,600 


motors are required’; the General Electric Co., New York, has the 
contract, thopgh it is stated that a large part of the work is being 
odrtied out bythe 
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Accrington,—Ratre Reiier.—The Electricity Com- 
mittee has voted £2,000 from the profits of the tramways under- 
taking towards the relief of the rates in the next financial year. 


Cars.—The Corporation 
is to experiment with a system of first-claes tramcars on the 
Alcester Lanes End route ; double fares are to be charged. 


Blackpool,—At the tramway and electricity staffs’ 
dinner, on the 18th inst., the tramway manager said he anticipated 
the tramways department would be able, at the clore of the year, 
to show a profit of £25,000, and that a profit of £7,000 would be 
available from the electricity undertaking. 

The Tramways Committee has decided to purchase six more 
single-deck holiday cars, bringing the total up to 24. 


Bury.—L.G.B. Inquiry.—An inquiry has been held 
with reference to the proposed granting of a prov. order to em- 
power the T.C. to purchase land required for the widening of 
several streets to permit of the laying of a double line of tramway 
track, 


Canada.—According to the Pall Mall Gazette, Mr. 
George Bury, vice-president of the Canadian Pacific Railway, is at 
present in New York for the purpose of studying railroad electri- 
fication. It is understood that his study of the subject is con- 
nected with a project for electrifying the new tunnel through the 
Selkirks near Roger’s Pass, British Columbia. The tunnel, which’ 
is five miles in length and carries two tracks, will be completed in 
the autumn of 1915, and its estimated cost is £1,600,000. 


Continental Notes.—Bavaria—On February 19th 
the Bavarian Ministry of Communications published its long- 
expected report on the national water powers in relation to railway 
electrification, and it must be admitted that the most encouraging 
feature in connection with the issue of this report is its public 
reception, There seems to be a general desire that the natural 
resources should be developed, and there is impatience at the 
official delay in dealing with the subject. The total available 
power is estimated to be 90,000 u.P. from eight stations which 
were originally projected by the Government for the supply to the 
railways, Of these only the Soolach plant has so far been erected, 
and ‘this supplies only 4,350,000 units per annum to the Jocal rail- 
ways.and industries, as compared with an available 14,400,000. 
The report withholds comment on the financial result of this 
undertaking on the grounds, first, that sufficient experience is not 
yet available regarding the operation of the electrified railways, 
and secondly, that negotiations are at present proceeding with a 
private company, which proposes to distribute the surplus energy 
and also to develop other powers at Watzmann and Hohen Goll. 
But the largest available source of energy is the Walchentsee, 
which it was originally proposed to use also for the railways. In 
the negotiations with the landowners and other interested parties 
no fewer than 160 light railways have, however, been demanded 
as compensation, and whilst the scheme is not rejected, the 
Ministry of Communications regard it as impracticable so long as 
the sole purpose is the electrification of the railways. They pro- 
pose, therefore, that the Ministry of the Interior shall work out the 
scheme with a view to the establishment of a general public supply 
system. They state, moreover, that recent improvements in steam 
locomotive design have materially decreased their interest in 
electrification, which they regard as being now less economical 
than steam traction, although it is not .possible to determine this 
definitely until the national resources have been developed on a 
comprehensive scale for general electrical supply. Such large 
systems might well bein a position. to offer energy to the State 
Railways at favourable prices. In effect, therefore, the Ministry 
of Communications wishes to retire from the hydroelectric field. 

The negotiations:for a “mixed” semi-public undertaking have 
now fallen through, and the report recommends that the water- 
powers should be worked for the national benefit by the Ministry 
of the Interior, from whom the matter is not likely to receive 
less progressive or prompt treatment than it has done in the past. 


GERMANY.—The A.E.G. has just formed in connection with the - 


Berlin Electricity Works Co., the .A.E.G. Schnellbahn A.G., which 
takes over the contract held by the first-mentioned for the con- 
struction of an elevated and underground railway between 
Gesundbrunnen and Neukdllin, Berlin. The capital of the new 
company has been fixed at £1,125,000 in 44 per cent, preference 
shares, and £1,000,000 in ordinary shares, and authority is taken 
to issue £2,125,000 in 4 per cent. debentures, the interest and 
redemption of which will be guaranteed by the City of Berlin. In 
addition, the city has undertaken in the event of the estimates, 
apart from power station, offices and the train sidings depdét, 
exceeding the sum of £3,900,000, to make a contribution up to 
£295,000, which is to be repaid out of the company’s profits after 
5 per cent. has been paid. The contract further provides that the 
city is authorised to take over the railway on the expiration of 
30 years, and then at succeeding periods of five years on giving 
two years’ notice, on the basis of 25 times the annual average 
receipts in the last five years, but, if acquired at the end of the 
30th year, the purchase price isto be at least 115 per cent. of the 
share capital. It is proposed to begin the railway in Christiania 
Strasse, Gesundbrunnen, and to terminate it in the Hermann Platz, 
on the borders of Neukdlln, The railway, which will be provided 
with 16 stations, will have a total route length of 5'77 miles, of 
which 4°69. miles will be built underground, and it is to be com- 
pleted within.a period of five years from the date of the Govern- 
metit sanction. 


Norway,-—-A company is being formed to take over and work a 
concession for an electric tramway, about 84 miles long, in the 
outekirts of Christiania; the estimated cost of the line ie about 
£47,200,— Board of Trade Journal, 

SPAIN.—According to Jndustria Invencioncs, a well-known 
Spanish engineer has laid before the Ayuntamiento, of Barcelona, a 
scheme to construct an serial railway from the Pleza de la 
Bonanova. in Barcelona, to San Pedro Martin, in the Vallvidrera 
mountain district 

FRANCE.— One of the conditions of the Franco-Spanish 
agreement in regard to the trans-Pyrennean railway service 
was that the lines should be worked electrically. In this 
connection, the Midi Railway Co., of France, has electrified its 
line between Urdox and Canfranc, and proposes to adopt electric 
traction on the whole of its system between Toulouse and Bayonne, 
Although the first named line is now practically complete, it is 
reported that a difficulty has sprung up, which, although the 
power station and the rolling stock are quite ready, will prevent 
the running of electric trains for some time. The difficulty 
referred to is that the high-tension current employed for traction 
purposes interferes with the proper working of the State telegraph 
and telephore lines, which run by the side of theline. Some trials 
have already been made with one protective device, but this was 
not found altogether satisfactory, and consequently it will not be 
possible to put the electric trains in service until the telegraph and 
telephone wires have been removed a distance of at least 430 yards 
away from the railway. 

ITaALty.—The Bulletin de la Chambre de Commerce Francaise, of 
Milan, states that the following schemes are now under considera- 
tion for the installation of electric tramways :—From Pordenome 
to Portegruaro: electric railway from Bresseo to Ponte di Bar- 
barano (Venice) ; electric tramway from Rapollo to S. Margherita 
and Portofino, which the Communal Council has ceded to a com- 
pany for 30 years; tramway from Canonica di Cavo to Fogliaro 
(Varege) ; an electric tramway from Orzinnovi to Qunzsno, Vero- 
lanova and Asola; an electric line uniting Ravenna with Porto 
Corsini ; and the conversion of the steam line between Bologna and 
Imola to electric traction. 

The construction of the electric main line railway from Milan to 
Genoa will be taken in hand so soon as the Chamber of Deputies 
has voted the credit of 150,000,000 fr. required for this undertaking. 
The final course of this line has not yet been decided upon ; several 
of the schemes under consideration effect a considerable shortening 
of the track as first proposed. 


Coventry.—NeEw Puiant.—The Tramways Committee 
has recommended that a new condenser, &c., be purchased for the 
Priestley’s Bridge plant, at an estimated cost of £1,100, and that 
new mechanical stokers be fitted to two of the boilers at an esti- 
mated cost of £500, 


Holl,—Rate Revizr.—The Tramways Committee 
has decided to set aside £7,000 out of the £12,000 profit on the 
tramways undertaking in relief of rates, as against £12,000 last 
year. The expenditure during the year increared by £2,188, and 
the income by £2,182. Salaries and wages had increased by 
£2,355. 


Doncaster.—Tramways ExtTensions.—The Light Rail- 
way Commissioners have consented to the proposed extension of the 
Corporation tramways to Warmsworth and Woodlands. 


Japan.—It is proposed to extend the electric tramways 
in Tokio by about 15 miles during the present year. Fifty new 
cars are to be added to the rolling stock. 


L, & N.W. Railway Electiification—The annual 
report of the above company states that gocd progress is being 
made with the conversion of the Chalk Farm to Willesden section 
of the line. The power station at Stonebridge Park is under con- 
struction, and contracts will shortly be let for six sub-stations and the 
new carriage sheds, The track work for the electrification of the 
line between Willesden (High Level) and Earl’s Court Junction is 
nearly complete, 


Lanes. and Yorks, ‘Railway Electrification. —At 
the annual meeting of the above company last week, the chairman 
said the estimate of capital expenditure for the ensuing year was 
£684,810, including £125,000 for electric power stations. That 
referred to a new power station about to «be erected at Clifton 
Junction. It was proposed to electrify the existing lines from 
Manchester, through Crumpsall, to Bury, and they had little 
doubt, judging from experience in the Liverpool district, that the 
additional traffic would well justify the expenditure. Referring 
to the electric power and light account, he said that the small 
cost of generating electricity, showed the expediency of the com- 
pany generatirg its own power. Included in the statistical 
returns are figures relating to electric power and lighting, from 
which its appears that generation and distribution costs amounted 
to £35,769, and that £10,000 was provided for renewals, The H.T, 
energy generated and supplied, is classified as follows :—Traction, 
28,719,591 units; power, 1,576,484 units; and lighting, 1,758,679 
units, 


Leicester.—ANNUAL AccounTs.—The gross receipts 
of the Corporation tramway undertaking (including electric 
power supply) for 1918 were £58,165. The net surplus was 
£20,048, of which the Tramways Committee has recommended 
that £10,000 should be applied to rate relief, ; 
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Neweastle-on-Tyne,—Rate Tramways 
Committee has granted a further £6,000, making £18,000 in all, 
towards the relief of the rates out of the estimates for next year. 
This will practically wipe out the estimated deficiency on the 
Corporation expenditure next year. 


London.—At the ingnest on the driver of the tramcar 
which got out of contro] and dashed into a stationary car at 
Harringay on the 16th inst., a brake specialist employed by the 


-. that when he examined the car, which was tight 


or ‘hine years.old, after the accident, the hand-brake was in perfect 
order ; there. was.an abrasion on one of the cables of the electric 
brake which would cut off the current ifjit came into contact with 
another metallicsubstance. The driver waskilled through jumping 
off the car, and a rider was added to the verdict: of “ Death by 
misadventure,” to the effect that cars ‘should be examined by 
Scotland Yard more than once a year. 


U.S.A.—The New York Edison Co., which is deriving 
an annual income of £50,000 from the charging of the batteries of 
electric motor vehicles, has established a special office to advise 
traders as to the advantages of electric vehicles for delivery work. 
No charge is made for the service, the only recompense the com- 
pany expects being the revenue derived from the sale of energy. 


South Shields——Yxrar’s Worxinc.—The estimates of 
the Corporation tramways department for the year ending March 
31st next, show a net surplus of £7,410, an increase of £1,092 on 
the previous year. The estimated total revenue amounts to 
£38,080, an increase of £3,928, The adoption of the universal 1d. 
fare resulted in an astonishing increase of traffic, the 
passengers carried totalling over 10 millions, an increase of 
14 millions, Working expenses increased from £19,221 to £22,020. 
The Tramways Committee has decided to recommend that £1,700 
be transferred to the relief cf-the rates. 


TELEGRAPH and TELEPHONE NOTES. 


Germany.—A large 8,000-cycle alternator has recently 
been brought iato use in the Telefunken station at Nauen. With 
this plant spark-gaps are dispensed with, only a transformer and a 
condenser being used. 


Japan.—Messrs. Siemens are constructing a large 
wireless telegraph plant for the Imperial Government. There will 
be two 160-Kw. Diesel-driven D.c. generators, a large battery, and 
a 500-cycle motor-driven alternator, the spark system being used. 

A project is under consideration for the installation of a wireless 
telephone system between Japan and the Island of Formosa, a dis- 
tance of between 600 and 700 miles. 


New. Belgian Cables. —The Belgian Minister of 
Marine has signed an agreement with the Eastern Telegraph Co, 
for the establishment of two new submarine cables, one connecting 
Belgium with Porthcurno, on the British coast, and another con- 
necting Loanda with Banana, in the Belgian Congo. All telegrams 
from the British African coast to the European continent will 
henceforth pass through Belgium vid Ostend or Antwerp, thus 
effecting a great saving in time and expense; while the .cost of 
telegraphing between Belgium and the Congo will be reduced 40 
per cent., in addition to the gain in speed.— Daily Telegraph. 


New Telephone Cable.—A new cable is to be laid jointly 
by the British and Dutch Governments during this year, and will 
be the longest cable of its kind in the world, covering a stretch of 
79 nautical miles between Aldeburgh and Walcheren. It will be 
of the four-core coil-loaded type, 


Safety of Life’ at Sea. — The full terms of the 
International Convention for the Safety of Life at Sea were pub- 
lished last week in the form of a Blue-book (Cd. 7,246). We have 
already given the principal features of the Convention as far as 
they relate to wireless telegraphy. ; 


Spain.—The Marconi Co. has opened three new wireless 
stations at Finisterre, Santander and Cape Palos. 


The Imperial Wireless Contract.—On Thursday last 
week the motion for the appoiatment of a Committee of the House 
of . Lords to inquire into charges against Lord Murray was carried 


without dissent, but the Government refused to take any part in | 


the matter. 


Wireless Telephony.—It is reported from New York 


that Marconi operator on.an American coasting steamship has 


developed a simple transmitter for wireless telephony, with which — 
he can speak-te any ordinary receiver within a radius of 25 miles, 


_ CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdare.—February 28th. U.D.C. 


Transformer, 


and low-tension switchgear and instruments. Supply of 
cables and feeder pillars. 

March 3nd. U.DO. Service cable; and a.c..meters ; joint: 
boxes, - See “ Official Notices” February 13th. 


Aberaman.—March 12th. Electrical goods’ for'a: 
for the Powell Daffryn Steam Coal Co., Ltd. Stores Manager. 


Ardee.—March 2nd. Public lighting by electricity 


“for three years, for the Town Commissioners, from ‘September Ist. 


Particulars from Mr. T. Malone, Town Olerk. 


Australia,—Sypnzy.—March 18th. For the Post- 
master-General, Seven automatic switchboards. Schedule No, 179, 
See “ Official Notices” February 6th. 

NEwcasTLE.—April 29th. P.M.G. Electrically-controlled clocks 
Office, Newcastle, N.S.W. Schedule No. 361. See “ Official 

ices” 

MELBOURNE.—March 5th. 20,000-volt and 1,500-volt under- 
ground cables and accessories, for Agent-General for Victoria. See 
“ Official Notices” February 6th. 

April 7th. P.M.G. Accumulator batteries (Tudor) for radio- 
telegraph stations, Relays, non-polarised. Stores Schedule 996, 
See Official Notices” to-day. 

April 21st. P.M.G. Telephone switchboards. Schedule No. 1,005. 
See “Official Notices ” to-day. 

March 24th: P.M.G. Automatic switchboard apparatus 
sal Geelong. Schedule No. 1,016. See “Official Notices” 

-day. 

ADELAIDE.—April 8th. P.M.G. Switchboards, various. 
Schedule No. 315, See “ Official Notices ” to-day. 

PrertH.—March 7th. High-tension cables, telephone cable and 
accessories for the West Australian Government, See “ Official 
Notices” February 13th. 


Contract 2. 


“Aylesbury. — March 7th. U.D.C. 
sets, with static 


Two 100-Kw. Diesel oil engine D.c. generating 


’ balancers, battery boosters and accessories. See ‘‘ Official Notices” 


February 13th. 


Barnes.—March 9th. U.D.C. Distributor cables. See 
“ Official Notices” February 20th. 


Barrow -in- Furness. — March 2nd. Corporation. 
Twelve months’ supply of electrical stores for the Electricity 
Department, - Forms of tender from the Borough Electrical 
Engineer. 

March 8rd. Corporation. Installation of electric light at Blake 
Street Infants’ School for the Education Committee. Specifications 
(£1 1s.) from the Borough Electrical Engineer. 


Bedford.—March 7th. Corporation. Electrically-driven 
centrifugal pumping plant (four single-phase, 2,000-volt motors; &c.). 
———e from Major Tulloch & Haworth, 28; Victoria 
Street, 8.W. 


Bedwas.—March 5th. Electrical goods for a year for 
the Bedwas Navigation Colliery Co., Ltd. The Secretary. 


Belfast.—March 11th. 36 cwt. of electric copper wire 
for the Harbour Commissioners. See “ Official Notices ” to-day. 


- Blackburn.—Corporation. Supply of iron, steel, bolts, 
screws, &c., for the Tramways Department, Lists from Mr. J. H. 


‘Cowell, General Manager. 


_ Burton-upon-Trent.—March 14th. Corporation. One 
1,250-Kw. three-phase turbine-alternator and condenser, pipe-work, 
valves and accessories. Extensions to high-tension switchboard. 
See “ Official Notices” February 13th. 


Cape Colony.—March 16th. Water-power plant for 
Municipality of Paarl, Capo Province (see ELECTRICAL REVIEW, 
page 183, January 30th). Time extended to March 16th. Speci- 
fications can be seen in London (C.I. Department, Board of Trade). 


Carshalton (Sarrey).—March 11th. Motor-generator, 
switchgear, battery charging board and connections, &c., at the 
Queen Mary’s Hospital, for Metropolitan: Asylums Board. See 
“Official Notices” ‘to-day. 


Colchester,—March 2nd. Corporation. Twelve months’ 


~* gupply ‘of stores for the Electricity Department. Forms of tender 
from Mr, W. Frisby, Borough Electrical Eagineer, 86, Osborne 


Street, 
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Coventry.—Guardians. Extension of E.L. system at 
the workhouse. Particulars from T. F. Tickner, architect, High 
Street Chambers. 


Crete.—March 13th. Tenders for the concession for 
electric tramways and water supply. See this column Feb, 20th. 


Dover.—March 10th. Electric cables and electrical 
sundries for a year for the Harbour Board. Mr. Martyn Mowll, 
registrar, Castle Street (2/6 each schedule). 


Dublin.—March 2nd. Corporation. One 210-B.H.P. 
three-phase E.H.T. motor. See “Official Notices” February 20th. 


- Dandalk.— March 10th. U.D.C. Twelve months’ 
supply of stores for the electricity department. See ‘ Official 
Notices” to-day. 


Dundee.—March 4th. Corporation. Twelve months’ 
supply of electrical stores for the Tramways Department. Specifi- 
cations from Mr, P. Fisher, General Manager, Tramways Office. 


East Ham.—March 14th. Corporation. Supply of 
uniform for tramway employés, Forms of tenders from Town 
Clerk. 


Edinburgh.—February 28th. Corporation. Electric 
lighting installation at the South Gray’s Clore and Fountainbridge 
Wash-houses. Specifications from Engineer’s Office. Town Clerk. 

Murch 9h. Corporation. Maintaining house telephone and 
electric bell installations. Forms of tender from Superintendent of 
Works, City Rord. 

March 9th. Corporation. Twelve months’ supply of electrical 
and insulating material. Specification from the Resident Electrical 
Engineer, Dewar Place. 


Exeter.— March 7th. Corporation. Supply of uniform 
and caps for the tramway department. Particulars from Manager, 
Eaton Place. 


France.—Saint Errenne.—April 30th. Tenders are 
invited for the supply of the following telephone material, in three 
lots :—(1) 165 magnetos; 155 trembling bells; 679 cords to 
pattern. Particulars, cahier des charges, &c., from the Bureau des 
Approvisionnements de la Manufacture Nationale d’Armes de Saint- 
Etienne. Readjudication on lots not adjucged upon will take place 
on June Ist. 

Paris.— March 10th. The Administration des Chemins de Fer 
de l’Etat (72, Rue de Rome), invite tenders for the supply of electric 
machine tools for the central electric material workshops at 
Garenne. Particulars obtainable from the Bureaux du Service 
Electrique (3e D.vision). 


Gillingham.—March 6th. Corporation. Twelve months’ 
supply of meters, cables and other stores. See ‘‘ Official Notices” 
February 20th. 


Gorton (Wanchester).—March 8rd. Great Central 
Railway Co. .Six months’ supply of stores. See this column 
February 20th, 


Heston and Isleworth.—March 7th. U.D.C. Twelve 


months’ supply of stores, including cables, meters, &c., for the ~ 


electricity works. See “Official Notices” February 20th. 
Teeds.—March 3rd. Tramways and Electricity Com- 


mittee. Reconstruction of certain portions of tramway track. 
Specifications from Tramway Offices, 


Liverpoo].—March 9th. Electrical fittings for a year, 
for B.G. Mr. G. W. Coster, Clerk, Parish Offices. 


London.,—L.C.C. March 2nd. Twelve months’ supply 
of electrical sundries; forms of tender from the office of the 
Asylums Committee, 6, Waterloo Place, Pall Mall, S.W. 

It is proposed to invite tenders from selected firms for the instal- 
lation of electric light at the Belsize fire station. 

March 18th. Electrical installation at the Upper Marylebone 
Street Elementary School, Gt. Portland Street, W. (148 points, 
200 lights). See “ Official Notices ” to-day. 

FULHAM.—March 5th. Guardians Supply for various periods 
of electrical requisites. Particulars from Clerk to the Guardians. 

Sr. Pancras—March 2nd. Cerporation. Supply of arc lamp 
carbons, See “ Official Notices” February 6th. 

SHOREDITCH.—March 3rd. Corporation. Extra-high-tension 
and low-tension switchgear. See “Official Notices” February 6th. 

March 12th. Bellhangers’ work to buildings in the London district 
during three years. See ‘Official Notices” February 20th. 

BATTERSEA.—March 3rd. Corporation. Twelve months’ supply 
of stores for electricity department. See “ Official Notices” Feb- 
ruary 13th, 

WESTMINSTER.—March 11th. Guardians. 12 months’ supply 
of electrical lamps, fittings, &c Form of tenders from Mr. W. J. 
Lickley, Clerk, Prince’» Row, Buckingham Palace Road, S W. 


Londonderry —March 14th. Corporation. Meters and 
cables for the Electric Light Department. Specifications from 
the Oity Electrical Eagineer. 


Macclesfield.—March 11th. Electrical goods for one 
year for the Cheshire County Asylum, Parkside, Macclesfield. 
Forms from Mr. W. Tingay, Clerk of Asylum. 


Madeira.— March 31st. General Council of Administra- 
tion of the District of Funchal, on the Island of Madeira. See this 
column February 20th. 


Newport (Mon,)—March 2rd. fittings for the 
B.G. Mr. A. H, Rees, Clerk, Queen’s Hill. 


Natal,—March 11th. Corporation. Supply of 12 miles 
steel girder tram rails, fish plater, bolts, nuts, tie bars, 3,000 copper 
rail bonds, and 275 cross bonds for the electric tramways. Specifica- 
tions (£2 2s.) from Webster, Steel & Co., agents to the Durban 
Corporation, 5, East India Avenue, E.C. 


New Zealand.—March 26th. The Dominion Portland 
Cement Co., Ltd. Hydro-electric plant, Wairua Falls. See“ Official 
Notices ” February 13th. 

AUCKLAND —April 21st. The Harbour Board. 1-ton and 2-ton 
truck cranes. Specifications from London agents, Messrs. W. and 
A. McArthur & Co., 18, Silk Street, Cripplegate, London, E.C. 


Pembroke (Dubliv),.— March 2nd. U.D.C. For 
12 months’ supply of electrical stores, Sjecification from Mr. J.C. 
Manly, Clerk, Town Hall, Ballsbridge. 


Plymouth— March 19th. Corporation. Registering 
punches for tramways system. Town Clerk. 


Rotherham.— March 12th. Corporation. One 2,000-Kw. 
high-pressuze turbo-alternator with condensing plant, switchgear, 
steam and exhaust piping and accessories ; one 1,000-Kw. rotary 
converter, transformer and switchgear; one 20-tcn overhead 
crane. See “ Official Notices” February 20th. 


Southampton.—March 9th. Corporation. For supply 
of rotary converter, balancer, and direct-current meters. Speci- 
fication trom the Borough Electrical Engineer. 


Southend-on-Sea.—Six Diesel oil engines for new sub- 
stations for the T.C. Mr. R. Birkett, Electrical Engineer. 


Spain.— March 7th. The municipal authorities of Riba- 
desel!'a (province of Oviedo) are inviting tenders for the concession 
for the electric lighting of the town during a period of five years. 


Swansea.— March 4th. Steam coal for three, six, nine, 
or twelve months, for the Corporation electricity works. Borough 
Electrical Engineer. 

March 13:h. Corporation. Cable ducts, cables, pilot and tele- 
phone wires, joint boxes, &c. See “ Official Notices” to-day. 


Swinden.—March 7th. Corporation. Twelve months’ 
supply of stores for electriity and tramways departments. See 
“Official Notices” February 18th. 


Warlingham.— March 2nd. E.L. sundries for a year, 
for Croydon Borough Mental Hospital. Clerk of the Hospital. 


Warrington.—March 14th. Corporation Gas Com- 
mittee. Dynamo, 220 volts direct-current, 30 Kw. Particulars 
from Mr. W..S. Haddock, General Manager, Gas Offices. 


West Bem.—March 5th. Guardians. Six months’ 
supply of electrical fittings. Specifications from Mr. T. Smith, 
Clerk to Guardians, Board Room, Union Road, Leytonstone, N.E. 


Wimbledon, — March 6th. Corporation. Twelve 
months’ supply of stores for electricity department. See “ Official 
Notices” Fcebraary 20th. 


Worle (:omerset) —March 19th. Street lighting for 
the Parish Council. Mr. Robert K. Clay, Clerk, Virginia Villa, 
Worle. 


Wrexbam.—February 28th. Meters, carbon-filament 
lamps, oils, coal and boiler solution, for the Corporation electricity 
department. Borvugh Electrical Engineer, Willow Read. 


CLOSED. 


Belgium.—Seven German and three Belgium concerns 
submitted tenders last week to the Société Nationale des Chemins 
de fer Vicinavx, of Brussels, for the supply and laying of the © 
underground and sub-river armoured electric cables required in 
connection with the supply of current to the local railway between 
Brussels and Haecht. The lowest offer was that of the Socié:é 
A.E.G. Union Electrique, of Brussels. 


Bexbill.— The Council has accepted the tender of 
Messrs. Pettet & Co. for 1,0U0 tons of coal (Shipley peas, Tibshelf 
peas, or Manners’ Kilburn peas), at 18s. 10d. per ton. 
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Australia.—Vicror1a. — Postmaster-General’s Depart- 
ment :— 
78,000 pattern porcelain insulators.—Webster & Co., Ltd. 
WESTERN AUSTRALIA. 


25 interior distributing boxes, 52 pairs, £1 7s. 8d. each; 25 ditto, 26 pairs, 
18s. 9d. each ; 100 ditto, 13 pairs, 133, 6d each —Orde Powell. 
60 tons galvanised iron wire, 400 lb. por mile, £10 6s. 21, per ton.— 
Malloch Bros. 
Victoria DEPARTMENT. 


Vulcanised rubber electric light wire.—Noyes Bros. (Melbourne) Pty., Ltd. 
60-H.P. electric motor, &c., £140.—Ausiralian Metal Co. 
Two-ton “Lansden’’ electric vehicle chassis, £8)0.—Federal Storage 
Battery Car Co., Ltd. (in liquidation). 
N, 8.W. Worss DEPARTMENT. 


Bix electric truck and goods litts, £4,468.—Standard Waygood Hercules, 


Sypney Monicrpat Councin. 

Bare copper cable, £5,666,—B. I. & Helsby Cables, Ltd.—Australian Mining 

tandard, 

NEw ZEALAND.—The Auckland City Council has accepted the 
tender of Messrs. Richardson, McCabe & C»., for overhead and V.L.R. 
cables, at £5,458.— Zenders. 

Blackpool,—The Tramway Committee has awarded con- 
tracts for new uniforms to Messrs, Briggs, Jones & Gibson ; for 
caps to Messrs. Donnelly & Sons; and for straw hats to Mr. J. 
Anderson. 

Bary (Cancashire).—The Tramways Committee has 
placed a contract for clothing with Messrs. H. Lottery & Co., of 
London. 

Great Yarmouth.—The Corporation has accepted the 
tender of the Brush Electrical Engineering Co., L‘d., for the supply 
of a 600-KwW. turbo-alternator, at £3,530. 


Grimsby.—The Electricity Committee has aconpend the 
tender of Messrs. E. Bannister & Cy., for Sherwood slack coal for 
nine months, at 6s, 43d. per ton. 


Harlech.—Messrs. Johnson & Phillips, Ltd., have 
secured the order for a complete plant for Harlech, including an 
oil-driven generating set, switchboard, accumulators and overhead 
lines for the public and private lighting supply. 


Huddersfiel 4,—The Corporation has accepted the tender 
of the Glasgow Railway Engineering Co. for steel tires and tram- 
car wheels. 


India Office —The India Office has accepted a tender 
from the Edison & Swan United Electric Light Co., Ltd., for Royal 
Ediswan lamps. 


London,—Hammersuitu.—The B.C. Electricity Com- 
mittee recommends that two 9-H P. motors be purchased from the 
Langdon-Davies Motor Co., at £29 16s. cach, for hire to W. A. S. 
Benson, Ltd. 

The Committee recommends the acceptance of the following 
tenders for annual contracts :— 

Pryke & Palmer.—Packing and jointing materials, and steam and gas 

tubes and fittings. 

Wiggins & Co.—Firebricks, clay, lime, &c. 

Gienbdig Fireclay Co.—Glenboig fi-ebricks, &c. 

Timmins & Co.—Coke oven fireb:icks. 

City Glass Co.—Arc lamp globes and lamp shades, 
Chambrlain & Hookham, Utd.—Ordinary and prepayment meters. 
Electrical Apparatus Co., "Ltd.—Ordinary meters. 


For the supply of draw boxes the following tenders have been 
received :— 


W. Lucy & Co, 
W. T. Henley’ s Telegraph Co. 


£495 
(recommended) 427 
Sykes & Sugoen, Li sie 519 


Johnson & Phillips. ee ae oe 554 
British Insulated Co. .. 559 
Callender’s Cable Co, .. 588 
Siemens Bros & Co. we ae 681 
W. T. Glover & Co., 41,192 


BATTERSEA.—The B.C. has cntaien “the tender of Mr. W. 
Morgan, for the installation of arc and metallic lamps on con- 
sumers’ premises. 

The Metropolitan Asylums Board has accepted the offer of the 
Electrical Power Storage Co., Ltd., to maintain the storage battery 
on the training ship Hamouth for a further period of five years at 
an increased charge of £13 103. per annum. 

DEPTFORD.—B.C. The Library Committee reports the receipt 
of the following tenders for electric light fittings at the Central 
Library :— 


Haycraft & Son .. £8t 
Siemens Bros... (not to specification) 


W. M. Williamson .. 
The Committee has accepted Nesen: Hayeraft’ 8 tender, as the 
wiring of the building is being carried out by that firm. 


Lymington.—The T.C. has accepted the tender of 
Messrs. Crompton & Co., Ltd., for electrically-driven pumping plant 
at the sewage station, at £316. 


New Zealand. — The Auckland Harbour Board has 
_ accepted the tender of Hawthorne & Co., £2,780, for the installation 
‘of an electric hauling slipway and winch.—New Zealand Shipping 
and Commerce, 


Sou) hampton,—The Corporation has placed a contract 


with the British Thomson-Houston Co., Ltd., for one year’s supply 
of their type R. H, electricity meters. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers. Friday, February 27th. At Sp.m. At 
89, Victoria Street. Paper on “Operation and Upkeep of Electric lotors,” 
by Mr E.F. Butler, Saturday, February At6.80p.m. At Holborn 
Restaurant, Annual dinner, 

Northampton Engineering College Engineering Society —Friday, 

ry 27th. At St. John Street, E.C, Paper on ** The Forth Bridge,” 

North-East Coast ination of Engineers and Shipbuilders.—Friday, 
February 27th. At 730 pm, At Bolbec Hall, Newcastle-upon-Tyne, 
General meeting. 

Physical Society.—Friday, February 27th. At8&.£0pm. At College 

science, bcuth Kensirgton. Guthrie Lecture, by Pref. R. od, on 
“ ‘Radiation of Gas Molecules Excited by Light.’ 
Royal Institution of Great Britain.—Fridey, February 27th. At 9 > 
At Albemarle Street, W. Paper cn “ Surface Combustion,” by Prof. 
Bone, F.R.8. 

Manchester Association of Engineers.—faturday, February 28th. At 
Grand Hotel, Aytoun Street. Paper cn ‘* Mechanical Filtration,” by Mr. 

A. J. Clark, 

Batti-Wallahs’ Society.—Saturday, February 28th. Annual Dinner. 

Society of Engineers.— Monday, March 2nd. At7.20 p.m. At Institution of 
Electmeal Kig neers, Victoria Embarkment. Paper on ‘Esperanto: 
an International Languege for Engineers,” by Mr. T, J. Gueritte. 

Wireless Scciety of London.—Tuerdsy, March 8rd. At 8 p.m. At 
Institution of Eiect:ical Engineers, Victoria Fmbenkment, General 
meeting. Debates on the * Design of Receiving Apparatus,” opened by 
Mr E. Russel) Clarke, and “ The Relative of Constructional 
Features of Telephones,” opened by Mr. W. J. Fry. 

Institution of Civil Engineers.—Tuesday, March 3rd. At 8 p.m. At 
Great George Street, S.W. Papers to be further discussed :—‘‘ Rail Steels 
for E'ectric Railways,’’ by Mr W. Willox; and “ Rail Corrugatioa and its 
Causes,’’ by Mr. St-phen Sellon, 

ination of Civil Engineers of Ireland.—Wednesday, March 4th. 

8pm. At 35, Dawson Street, Dubiin. Ordinary meeting. 

tnstitation of Electrical Engineers (Students’ Section).—Wednesday, 

arch 4th. At 7.45 p.m. At Victoria kmbankment, Liscussions on 
v. Induction Motors,’’ opened by Mr. H. K, Whitehoro, 
and Preepects of Electrical Engineers,” by Mr. J. W. Kilby. 


(Manchester Students’ Section). —Tuecday, March 8rd. At7.30p m.. 


At Municrpal schoo! of Technel gy. Paper on ‘ The Possibilities of 
Electric Traction on Railways,” by Mr. J. L. Moffett. _ 

(Scottish Students’ Section).—Tvesday, March 81d. At 8 p.m. At 
Royal Technical Coil: ge. Giatgow. Paper on ‘*The Maintenance and 
Repair of p.c. Plant,” by Mr. H. A. Stewart. 

Royal Society of Arts.—Wednesday, March4th. At8p.m. At John Street, 

delphi. Urdinary meeting. 

ide Institution of Great Britain.— Thursday, March 5th. AtSp.m. At 
Albemarle Sweet, Paper on * Beat and Cold,’’ by Prof, C. F, Jenkin. 

Saturday, March 7th. Paper on “* Recent Discoveries in Fhysical 
Science,”’ by Prof, Sir J. J. Thomson. 

Chemical Society.- Thursday, March 6th. At 880 p.m. At Burlington 
House, W. O.dinary meeting. 

Greenock Electrical Society.—Friday, March 6th. At 745 p.m. At 
Temrpersnce Institute, West Stewart Street, Paper on ‘Power Trans- 
mission,” by Mr. A. Zoller. 

Junior Institution of Engineers.—Friday, March 6th, At 8 p.m. At 
89, Victoria btreet. Paper on “Maihak Indicator and Battcher’s Power 
Counter,”’ by Mr F. E, Rainey. 

Nottingham Society of Engineers.— Prides, March 6th. At 7.80 p.m. 
At Welbeck Hotei, Milton sweet. Annual Dinner, 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION) 


Oommanding H, M. Leavy. 


The following orders have been issued for the current week :— 

Monday, March 2nd.—“ A ”” Company. Technical instruction, 7 to 10 p.m. 
Miniature rarge practice, 7 to 9 p.m 

Tuesday. March 8rd.—** Company. Technical instruction, 7 to 10 p.m. 
Miniature ) ange practice, 7 to9 p.m, 

Wednesday, March 4th,—Recruits only. Infartry drill, 7 to 8 pm. 
Technica) instruction, &tol0p.m. Rating examination for all Com- 
paries. 7 to 10 p.m. 

Thursday. March fth.—'*C’? Company. Technical instruction, 7 tc 10 p.m. 
Miniature range practice, 7 to ¥ p.m. 

Fiiday, March 6th.—‘*D”’ Company. Technical instruction, 7 tc 9.80 p.m. 
Minjaiure range practice, 7to 9p m, 

Saturday, March 7th.—Headqvarters will be cpened for regimental 
business from 10 a.m. till 12 noon. 

(Signed) F.R, Capt. R.E., Adjutant. 
For Officer commanding L.E.H. , 


NOTES. 


Iastitution and Lecture Notes,—BirMiIncHAM AND 
DistTRicT ELxctRIc CLUB.—Mr. W. Y. Anderson presided, on Satur- 
day last, at the fifth annual dinner of the Electric Club. 
Responding to the toast of “The City of Birmingham,” Mr. 
Chattock referred to the forward policy of the City Council in 
developing the electric supply undertaking, and said that the 
provision of a cheap supply of electricity for power purposes was 
vital to the progress of a great industrial centre like Birmingham. 
The price of electricity in Birmingham was among the lowest in 


- the kingdom, and last year about 70 million units of electricity 


were generated in the city. 
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PHYSICAL Society oF Lonpon,—At the annual general meet- 
ing on February 13th, the reports of the Council and treasurer 
were adopted. 

The following is a list of officers elected for the ensuing year :— 
President : Sir J. J. Thomson, F.R.S. Vice-presidents: Prof. T. 
Mather, F.RS., A. Russell, D.Sc, F. E. Smith, R. S. Whipple. 
Secretaries: W. R. Cooper, 82, Victoria Street, S.W.; S. W. J. 
Smith, D.Sc., Imperial College of Science and Technology, South 
Kensington. Foreign Secretary: R. T. Glazebrook, F.R.S. 
Treasurer: W. Daddell, F.R.S., 56, Victoria Street, S.W. 

Papers entitled “On the Moving Coil Ballistic Galvanometer,” 
by R. Ll. Jones, M.A., and “On Vibration Galvanometers of Low 
Effective Resistance,” by Mr. A. Campbell, were read. A paper 
“On Vacuum-tight Lead Seals for Leading-in Wires in Vitreous 
Silica and other Glasses,” was read by Dr. H. J.§. Sand. The 
author has found that lead which has been allowed to solidify in 
contact with glass will, if free from oxide, form a vacuum-tight 
joint with the latter. Owing to the very great firmness with 
which the metal adheres, and owing to its great plasticity, these 
joints can stand temperature changes without damage. When 
applied to quartz, the joints are usually made insidea tube in con- 
junction with a molybdenum wire seal as follows :—The tube is 
shaped so that the molybdenum wire can be placed loosely inside 
it. A short piece of the latter is later sealed into the quartz, 
whereas one of its ends projects a few millimetres into the space 
in which the lead seal is to be made. Connected with this space 
by a short capillary there is an upper chamber in which the piece 
of lead is placed. The air is first blown out with hydrogen, and 
the tube then closed at the top and evacuated to a prersvre of a 
millimetre or two. The quartz is then softened and pinched on 
to the molybdenum wire. After this the lead is melted and 
allowed to filter from oxide through the capillary and run into 
the space shaped to receive it, which has been highly heated. 
Before it has solidified, the tube is broken at the top to allow the 
pressure of the atmosphere to force the lead well against the 
surface of the glass. The tube is then cut at a suitable place and 
a tinned leading-in wire introduced into the lead. Such seals 
have been successfully fitted to vacuum tubes, mercury lamps, &c., 
and when made as described have so far not been known to fail. 
Prof, C. H. Lees asked how the cost of the process compared with 
that of the ordinary platinum seals in the case of glass. Dr. 
Sands, in reply, stated that platinum seals could be made with’such 
small quantities of platinum that it was hopeless to try to compete 
with them in point of cheapness. 

INSTITUTION OF CIVIL ENGINEERS—At the meeting, on 
Tuesday last, a paper on “ Rail-Steels for Electric Railways,” was 
read by Mr. W. Willox, who said that the reduction of the life of 
rails in tunnels from an average of five years to less than three 
years, and in certain places to less than one year, on the electrified 
portion of the Metropolitan Railway, induced him to make tests of 
various kinds of steel rails in the curve between Farringdon Street 
and Aldersgate. The paper describes the results of these and other 
tests. The author has come to the conclusion that open-hearth 
basic Bessemer rails, manufactured by the late Mr. C. P. Sand- 
berg’s process, and under careful supervision, have proved the 
most economical, A paper on “ Riil-Corrugation and its Causes,” 
was read by Mr. Stephen Sellon. The author stated that investi- 
gations organised by many Associations in various parts of the 
world had not discovered a solution of the trouble, or propounded 
any theory of the causes which had found general acceptance ; nor 
had they put forward any remedy. Large expenditure was being 
incurred by many tramway undertakings in grinding out corruga- 
tions, thereby shortening the life of the rails abnormally. It was 
estimated by the general manager of the City of Glasgow Tram- 
ways that his undertaking spent not less than £10,000 per annum 
in this grinding operation. The author was of opinion that the 
rail-steel now used for rails was not hard enough or tough enough 
for its work, He believed that hard rails—i.e., with a high pro- 
portion of carbon—were essential, and gave some evidence from his 
own and others’ experience that such high-carbon rails resisted 
the corrugating actions of the wheels, as well as ordinary wear. 
At ordinary speeds the usual pitch of the corrugations on tramway 
rails corresponded. with a frequency of the order of 100 per 
second, The evidence seemed to show that a comparatively small 
increase in the compressive strength of the stee) would prevent the 
particular kind of wear under consideration. The British standard 
specification prescribed an ultimate tensile strength of 40 tons per 
8q.in. Probably steel with an ultimate tensile strength of 50 to 
60 tons per eq. in. would be hard enc ugh to resist the destructive 
stresses, but it was essential that it shou'd not have a high degree 
of ductility. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS —A meeting 
of the General Council of the Associatim was held on February 
7th at the Institution of Electrival Engineers, London, the Presi- 
dent of the Assvciation (Mr. Alexander Anderson) being in the 
chair. It was decided to hold the next Council meeting in London 
on July 4th next. The next examination for certificates of 
competency in mining electrical engineering will be held on 
March 14th and 2ist simultaneously in about eight different 
centres in the United Kingdom. At the present time there are 
128 certificated members on the register of the Association. 

Ata meetiag of the West oF SCOTLAND BRANCH on Saturday 
last at Glasgow, discu-sion was resumed on a paper previously 
contributed by Mr. J. P. C. K.vlen, on “The Choice of Mining 
Electrical Machinery.” 

At a,jsint meeting of the South Wales Branches of the 
A.M.E.E. and the Colliery Managers’ Association at Swansea, the 
president, Mr. Lewis Watkins, of Bargoed. stated that his company 
had ordered 6,000 electric tafety lamps. Mr. J. Glynn Williams read 
@ paper on “ Elec:rical Equipment for Low Energy Consumption.” 


Ata joint meeting of the North Staffordshire Branches of the 
Colliery Managers’ Association and the A.M.E.E at Stoke, the use 
of electric lamps in mines was discussed, and Dr. T. L. Liewellen 
stated that he hoped that by this means the eye disease known as 
miners’ nystagmus would be eventually done away with. Mr. 
¥. J. Turquand read a paper on the various types of jelectric lamp 
now on the market. 

At a meeting of the HUDDERSFIELD ENGINEERING SOCIETY, 
last week, a lecture was given by Mr. S. Simpson, of Bradford, on 
“ Electrical Power: Its Producti2n and Utilisation.” 

INSTITUTION OF ELECTRICAL ENGINEERS.—The annual dinner 
of the Yorkshire Section of the Institution was held at the Hotel 
Metropole, Leeds, on Friday, the 20th inst. The chair was occu- 
pied by Mr. W. B. Woodhouse, chairman of the Section, and there 
was a large company. 

The loyal toast having been duly honoured, Mr. A. G. Lupton 
(Pro-Coancellor of Leeds University) proposed “The Institution 
of Electrical Eogineers,” and said the country owed a debt of 
gratitude to the Institution for the services which it had rendered 
to the electrical indastry and to the whole community thereby 
and for the high standard of honour and uprightness which it had 
maintained. The President of the Institution (Mr. W. Duddell, 
F.R.S.) responding, said the Institution had done a great deal, but 
it had still more work to do, and he made an appeal to members 
of the Lotal Sections to help to increase its prestige. They hoped 
in the future to extend their usefulness, not only with reference 
to the driving of mills and factories, but also in connection with 
agriculture. Mr. Robert Hammond, who also responded, spoke of 
the remarkable development of electrical undertakings in South 
Africa in particular. As illustrating the general advance, he 
remarked that his first visit to Leeds to test a set of plant 
had been in reference to one of 7 KwW., and he was '!so 
impressed with the importance of the occasion that he travelled 
first-class. In 1913 his own firm had dealt with a set of 
7,000 kw. Whilst in South Africa recently he had been greatly 
struck with the progress of electricity in that country. In 1905 
he had read a paper before the British Association at Johannesburg, 
and advocated the application of electric power in all the Rand 
mines, laying special stress upon the advantages of electrical 
winding. The idea had then been looked upon as ridiculous. On 
arriving at Vereeniging last year he had found a 40,000-Kw. station 
with a transmission at 80,000 volts instead of his suggested 70,000 
volte, and the works in which he was interested were being supplied 
at ‘77d. per unit instead of his suggested ‘7d. He had found 
180,000 Kw. installed; of 60 Rand mines, 48 were electrically 
operated, and half of those had adopted electric winding with a 
power amounting to 70,000 Kw. If that could be done on the 
Rand, it could be done in Yorkshire. 

The Chairman, who proposed “Our Guests,” spoke of the close 
association in the future between the development of electricity 
and coaland agriculture. Coal was found to be not merely 
a fuel, but also the source of a very valuable fertiliser, and a growing 
industry was that of the production of sulphate of ammonia from 
coal. He believed the future developments in Yorkshire would be 
even greater than those in South Africa mentioned by Mr. 
Hammond. The multiplicity of authorities was a source of 
difficulty ; in Yorkshire there were 50 authorities controlling elec- 
trical supply to a population of two millions, whilst in Chicago, 
with a similar population, the supply was handled by one company. 
The utilisation of electrical power would rid the farmer of his 
great bane, smoke, and give the agriculturist a convenient form 
of power for his own operations, and from the scientific and econo- 
mical use of coal, the agriculturist would derivea valuable fertiliser. 
The chairman concluded by paying a tribute to the work done in 
Leeds by Mr. Harold Dickinson, who briefly responded to the toast. 

Prof, G. F. Charnock, Principal of the Engineering D-partment 
of Bradford Technical College, proposed “The E'ectrical Indus- 
tries.’ He showed their development by a series of tables. The 
capital invested in electrical companies and the money borrowed by 
local authorities for similar purposes in this country, he said, 
amounted to £435,000,000 in 1913, and the value of the units 
supplied had increased to £1,317,000,000. Ithad been proved that 
the lowest capital cost of installation and the maximum economy 
in coal consumption could only be obtained by the use of large 
generating units, The future would disclose interesting and im- 
portant developments in the utilisation of waste gases from coke 
ovens, blast furnaces, &c., throughout the country, which would be 
more than sufficient to serve the existing public supply stations, 
assuming their combined output to be equal to 800,000 Kw., and 
this could be done without using any coal. Prof. Charnock 
appealed for every encouragement for the young men of the in- 
dustry, and pointed out that only good treatment in the matter of 
pay and other respects could produce good men to carry on the 
work for the benefit of the country. The toast was responded to 
by Mr. H. H. Wright, who reviewed the conditions of the industry 
in recent years, 

Upon the motion of Mr. T. Roles, of Bradford, the toast of “ The 
Chairman and Hon.Secretary ” (Mr. J. D. Baili«) was honoured. 

At the meeting of the BIRMINGHAM LOCAL SECTION on Wedanes- - 
day, a paper was read by Mr.’ F. Lydall on “Motor and Control 
Equipments for Electric Locomotives.” The discussion was closed. 

At the meeting of the MANCHESTER LOCAL SECTION on 
Tuesday last, Mr. R. T. Smith read his paper on “Some Railway 
Conditions Governing Electrification.’ The discussion was 
adjourned. 

GREENOCK ELECTRICAL SocieTy.—A paper on ‘ Power Station 
Design ” was given by Mr. J. Punch on Friday last, tefore a good 
attendance of members, 

ASSOCRATION OF ELECTRICAL STATION ENGINEERS.—A meeting 
was held at Bradford on February 19th, at which there wasa 
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sma!] but representative attendance. Mr. Eakin was ia the chair. 
The meeting was in favour of the A.E.S.E. supporting the ‘‘ Weekly 
Rest Day Bill.” A resolution was passed condemning the insertion 
of a strike penalty clause in Power Supply Bills. The recent events 
in London were discussed, and the following resolution was 
passed :—“ That this meeting expresses its confidence in the deal- 
ings of the London Executive Committee in view of recent events.” 
A meeting was held at Birmingham recently, at which the members 
emphatically stated that the A.ES.E. should proceed to obtain the 
objects of the Association by peaceful measures and not take 
action with any Trade Union; the Bradford and Manchester 
branches have.also expressed similar opinions. 

INSTITUTION OF MECHANICAL ENGINEERS.—The annual 
report, presented to the meeting on Friday last, states that the 
total membership has increased from 6.160 to 6,346 at the end of 
1913. The total revenue for the year was £17,320, and the 
expenditure £13,633. The net capital of the Institution amounted 
to £67,924. The Benevolent Fund incorporated in September now 
amounts to £4,350. 


Modern Methods of Welding.—That the future, in the 
field of welding, belongs to various electric and oxy-acetylene 
systems is the general conclusion to be drawn from a paper read 
recently by Mr. T. T. Heaton before the Institution of Mechanical 
Engineers. The technical details of these systems are now known 
almost as widely as the blacksmith’s coke fire and hammer method. 
Electrical methods in extensive appli-ation fall into one or other 
of the categories arc welding and resistance welding, with the 
exception of the Strohmenger-Slaughter system, in which both 
arcing and contact resistance are operative. In Mr. Heaton’s 
opinion, the Benardos arc system is the most generally useful 
method of electric welding, and acetylene the best blowpipe gas. 
Other electric systems, and possibly other fuel gases, are applicable 
to special work. Delicate adjustment as to time and current is 
required in contact-welding systems; skilled labour is, indeed, 
essential to success, whatever the electric or gas welding system 
employed, and insufficient attention is frequently paid to the 
design and arrangement of pieces to be joined, in such manner 
as to avoid internal contraction stresses on cooling. Owing 
to its lower temperature, the oxy-acetylene flame is better 
than the electric arc for welding thin material, since 
the risk of burning is not so great in the latter 
case. In general, however, electric welding is more rapid 
and effective, since heat is produced within the work itself. In 
any case, the character of the metal at the weld is changed to 
some extent, but the loss in ductility and strength is far less than 
occurs in a blacksmith’s weld, particularly if the electric or gas 
weld be subjected to suitable mechanical and thermal treatment 
before being placed in service. Many tests have shown that 89 
per cent to 96 per cent. of the original strength of metal can be 
relied upon in an electric weld. It has been said that the Benardos 
system yields unsatisfactory results by loading the weld metal 
with carbon ; this only occurs if the manipulation is faulty, the 
polarity wrong or the metal never of properly weldable quality. 

In the course of the discussion on the above paper, Mr. Clarkson 
(National Steam Car Co.) expressed himself as disappointed with 
oxy-acetylene welding which, he said, did not bring metal to a 
plastic condition permitting the pieces to be forced together to 
form a homogeneous jvint. He exhibited a motor-’bus wheel 
which demonstrated clearly the extreme utility of the electric 
resistance process. The nave was a drop forging made with eight 
radial bosses, which were turned externally and bored internally 
to form tubes of exactly the same section as the drawn steel tubular 
spokes, The latter were butt-welded on to the hub bosses by the 
electric contact resistance method, and bell-mouthed rim attachment 
flanges were then secured to the outer ends of the spokes by the 
same method, After machining the rim flanges, the pressed steel 
rim was shrunk on. The whole construction is exceptionally light, 
and every spoke is tested to 5 tons, though the normal maximum load 
on the wheel does not exceed 30 cwt.' The spoke tubes, when cut 
longitudinally, opened and flattened, will stand bending through 
180° at the weld without failure of the Jatter. Mr. Clarkson con- 
tended that no acetylene weld would stand this treatment, and that 
though acetylene welding was satisfactory for many purposes, and 
particularly for tension joints, it could not be relied upon where 
ben‘ing was to be resisted. This contention was disputed by other 
speakers, and it appears likely that some interesting demonstra- 
tions will be arranged. Mr. Richardson stated that the average 
proportion of oxygen and acetylene used by the nine best makes of 
welding torches in this country was 1°26: 10, This did not agree 
with the 15: 10 ratio recommended by the author. The ideal— 
realised where high-pressure torches and dissolved acetylene were 
used—wasal:1 ratio. The advantage was empharised of using 
constant-current dynamos in the Benardos system, to maintain 
practically constant flow from short circuit up to a 4-in. or 5-in. 
arc, meanwhile eliminating all regu ator loss. The numerous 
examples iliustrated by the author, and quoted by speakers in the 
discusrion, demonstrated the vast present importance, and almost 
universal applicability, of modern welding systems, 


Electrolytic Corrosion of Iron in Soils,—In No. 25 
of the Zechnulogic Papers of the Bureau of Standards, U.S.A., 
Messrs. B. M Collum and K H. Logan give details of an extended 
research on this subject. The following are some of the conclu- 
sions drawn from the experimental data presented. 

The current density has a marked effect on efficiency of corrosion 
of iron in soils, the efficiency of corrosion being, in general greater 
the lower the current density. In saturated soils the corrosion 
may vary between 20 per cent. and about 140 per cent. for the 


range of current densities between 5 milliamperes and 0°05 milli- 
ampere per square centimetre. 

Moisture content in the soil also has a marked effect on 
efficiency of corrosion, the corrosion efficiency being in general 
greater with increasing moisture content up to saturation of the 
soil. Beyond this point increased moisture content has compara- 
tively little effect. 

Temperature changes within the limits commonly met with in 
practice have no important effect on corrosion efficiency. 

The depth of burial of pipes has no direct effect on corrosion 
efficiency, provided other conditions remain constant, 

The amount of oxygen present has a marked effect on the end 
products of corrosion. If the corrosion is rapid and the supply of 
oxygen small, there will be a preponderance of magnetic oxide, 
while if the rate of corrosion is low and the supply of oxygen 
abundant, the ferric oxide will predominate. Owing to the fact 
that the supply of oxygen around pipes buried in earth is always 
more or less limited, the character of the oxides formed gives some 
indication as to the rate of corrosion, and thus indirectly the 
cause of the corrosion, if local conditions are properly considered. 

There is no material difference in the efficiency of corrosion 
shown by the various kinds of iron commonly used in the manu- 
facture of underground pipes. 

The fact that a given chemical tends strongly to inhibit either 
self-corrosion or electrolytic corrosion in liquids is no indication 
that it will materially retard electrolysis of iron embedded in 
soils. 

The efficiency of corrosion was found not to be a function of the 
voltage except in so far as the current density may be affected. 
Voltages as low as 0'l and 06 volt showed practically the same 
efficiency of corrosion as 5 to 10 volts or higher. Corrosion 
efficiencies between 50 and 110 per cent. may usually be expected 
under most practical conditions. 

The resistance of soils varies throughout a very wide range with 
variations in moisture content, the resistance of comparatively 
dry 30il being of the order of several hundred times the resistance 
of the same soil at about saturation. Above saturation, increase 
in moisture content has but little effect on the resistance of the 
soil. Because of the great variations in resistance of earth with 
moisture content, voltage surveys should not be made at times 
when the earth is extremely dry. 

The resistance of the soil varies greatly with temperature within 
the ordinary range encountered in practice. At about freezing 
temperature the resistance will be several times that at summer 
temperatures, This not only has an important bearing on the 
magnitude of the electrolysis trouble that may occur at different 
seasons, but also indicates that where practicable, voltage surveys 
should not be made when extremely low temperatures prevail. 

The experimental results given in this paper have an important 
bearing on the subject of electrolysis mitigation through the Jimi- 
tation of voltage drop in the negative return. For some years the 
chief means of preventing trouble from electrolysis in certain 
countries has been the limitation of the permissible voltage drop 
between any two points on the return circuit. In some places the 
limit has been placed on the maximum voltage during peak load, 
whereas in other cases the average voltage for 24 hours has been 
the determining factor. It appears from the data presented in 
this paper that the rate of damage does not increase as fast as the 
voltage increases, because of the tendency toward lower corrosion 
efficiencies at higher current densities. This indicates that, with a 
given average all-day current, the actual amount of electrolysis 
that would occur would be less with a bad load factor than with 
a good load factor, and hence points to the undesirability of 
pevalising a high peak of short duration. It would appear more 
logical, therefore, in so far as the damage itself is concerned, to 
make the average all-day voltage the basis of the limitation rather 
than the voltage at time of peak load. 


Air-Brake Tests.—Important improvements in the 
braking of heavy passenger cars were to be described in a paper 
read before the American Society of Mechanical Engineers on 
February 10th, by Mr. S. W. Dudley, of Pittsburg. These tests were 
conducted jointly by the Pennsylvania Railroad and the Westing- 
house Air-Brake Co, The results are considered the most important 
recent contribution to the subject of air-brakes, A train of 
21 steel cars travelling at 60 miles per hour stores up 224,000,000 
ft.-lb. of energy. This is sufficient to raise the entire train 120 ft. 
With prevailing brake equipment such a train would be stopped 
by an emergency application in a distance of 1,600 to 2,200 ft., 
according to the truck rigging and brake shoe design. These 
tests showed that this distance has actually been reduced to 
1,000 ft. or to within the length of the train. The improvements 
centre in the electric control of the brakes, giving quick, simul- 
taneous and responsive action. The tests constituted a pro- 
gressive development of brake rigging and brake shves in connection 
with the scientific study of the air-brake as a whole. 


Appointments Vacant.—Superintendent of telephones 
and foreman of electric light, for. Dominica Government (£200, 
travelling expenses, free passage) ; chief traflic inspector (47s. 6d. 
to 50s), and switchboard attendant (20s, to 25s,), for Erith 


Electricity and Tramways Department. Particulars are given in 


our advertisement pages. 


Patent Restored.—An order has been made restoring 
Patent No. 5,522 of 1907, granted to James Hawley, Ltd., and 
Albert Savory Jones, for ‘* An Improved E:ectro-Magnetic Separator 


“Drum for Grain ard Similar Conveyors.” 
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Electrical Waces in ‘Australia.— According to the 
Sydney Herald, Mr. H. Montgomerie Hamilton, chairman of the 
Government Tramways Group, No. 4 Board, has issued an award 
(for three years) dealing with the electrical trades. The main pro- 
visions include the following :— 

The minimum rates of pay for the following classes of labour 
shall be :—Electrical fitters, 12s. per day ; armature winders, 10s, 
(and bonus); electrical testers and running testers, 12s. 6d. ; 
power signal electricianr, 11s. 6d. when not in charge of a squad ; 
men in charge of a rquad shall receive 12s 6d.; battery mechanics, 
12s. ; electrical mechanics, 11s, ; electrical mechanics when engaged 
on battery work shall receive 13d. per hour extra; arc lamp 
trimmers, 9s. 6d.; leading hands shall receive 1s. 6d. per day over 
their usual journeyman rate; apprentices, 10s., 15s., 20a., 27s. 6d. 
and 303. per week for the first, second, third, fourth and fifth years 
respectively. 

Forty-eight hours shall constitute a week's work for all employés 
engaged on day work, and the working hours are to be between 
7.30 a.m, and 5 p.m. on five days of the week, and between 7.30a.m. 
and 12 noon on Saturday. All time worked in excess of the 
ordinary hours of Jabour is to be paid for at the rate of time and 
a half. All work done on Sundays and public holidays, and on 
Christmas Day and Good Friday, in all cases where men are not 
allowed a day off in lieu of such days, is to be paid for at the rate 
of time and a half. 

When either an electrical fitter or mechanic is required periodi- 
cally to take a shift on maintenance work he is to be allowed 1s, 
extra per shift, provided three-quarters of tuch shift is worked out- 
side the ordinary working hours, Country work is work performed 
outside of a limit of 25- miles from the workshop to which an 
employé is attached. Travelling time is to be allowed to and from 
such place of employment, but is not to be paid for in excess of 
eight hours for any 18 hours travelled. 

Railway electricians.—Wages, 70s. per week for the first year ; 
thereafter 80s. When away from home station, railway electricians 
shall be allowed the following expenses : Nine hours, 2s, ; 12 hours, 
4s.; 18 hours, 5s, 6d. ; 24 hours, 7s. 

Wages in the power house and sub-stations include the follow- 
ing :—Power-house shift electricians, D Cc. boards, 14s, ; A.c. board, 
15s, ; sub-station shift electricians, 11s. 8d. for the first six months ; 
thereafter 12s, 8d., 13s. 4d. and 14s. ; shift electricians while in 
charge of construction staff, 1s. extra; shift electricians while 
employed on instrument maintenance, 14s. ; shift electricians while 
employed on general sub-station maintenance, 13s. 4d. ; assistants 
on A.C. switchboard (power house), 9s, ; dynamo attendants, 10s. 64. ; 
compressor house electricians, 12s,; battery attendants, 8s. 6d. ; 
shift electricians, country and suburban generating stations, 
12s. 8d.; senior shift electrician (Clyde), 13s. 8d. ; six eight-hour 
shifts will constitute a week’s work. All time worked in excess of 
eight hours is to be paid for at the rate of time and a half, 


The Patents and Designs Act,—The Manchester 
Chamber of Commerce has issued a pamphlet in reply to arguments 
used by the Council of the Chartered Institute of Patent Agents 
regarding a resolution of the Chamber of Commerce, urging that, 
in view of the fact that Mr. Justice Parker’s comments in 
Hatschek’s case, in the year 1909. as to the extent of the onus 
devolving upon any applicant who seeks revocation of a patent for 
non-working under Sec. 27 of the Patents and Designs Act, 1907, 
have deprived that section of its effectiveness, the rules be amended 
in such terms as will place the burden of procf on the patentee— 
an effect which was the object of those who drafted the Act in 
1907. 

Prior to the ruling of Mr. Justice Parker, any applicant for 
revocation of a British patent could call upon the patentee to 
prove that he, the patentee, was not manufacturing the patented 
article, or carrying on the process exclusively or mainly outside the 
United Kingdom, while now, by the ruling of Lord Parker, the 
applicant must, with his application, leave at the Patent Office 
evidence by way of statutory declaration stating the particulars 
upon which he relies in support of his allegations. Lord Parker's 
decision, says the Chamber of Commerce, has practically annulled 
the benefits that had, prior to his decision, been brought about— 
owing to the compulsory working clauses of Sec. 27. 

The pamphlet states that Sec. 27 undoubtedly had, and still has, 
the warm approval and support of the great majority of the 
trading and industrial ccmmunity of this country. Opposition to 
it is confined almost exclusively to certain patent agents and 
lawyers. 

A trader who applies to the Railway Commissioners for a lower 
railway rate is entitled to call upon the railway company to prove 
that the rate demanded by them is a reasonable one. In the same 
way, the Manchester Chamber considers it perfectly reasonable 
that it should be for the patentee to prove that he is carrying out 
his part of the bargain with the State when he is called upon to 
do so. Only a bona fide interested party should be allowed to make 
an application for revocation. It should be considered that he has 
made out a wrima facie case if he. declares on oath that he has 
made every legitimate endeavour to discover to what extent, if at 
all, the patent is being worked in this country, and how far there 
ig importation of the patented article, if any. 

The question of compulsory working is a commercial and an 
economic one, very little appreciated by most lawyers and patent 
agents, and the commercial’ and industrial community strongly 
favours compulsory working of patents quite independently of any 
political party questions. The Act came into force on January Ist, 
1908, and there has so far been no retaliation worth considering. 
It is quite erroneous to contend that an English patentee, in order 
to maintain his foreign patents in those countries where com- 
pulsory working is enforced, must erect a factory, for the giant of 


licenses to manufacture is quite sufficient to meet the demand -of 
the patent laws of such countries, 

The Chamber adds that the patent which is not worked in this 
country, but worked abroad, frequently becomes a permanent 
monopoly, because at the expiration of the patent there are no 
skilled workmen, foremen, managers, and others acquainted with 
the details of the manufacture of the patented article, and there is 
no organisation for selling the products which have been the 
subject of the patent for many years. Ifthe patent be worked 
here, there are many advantages to British trade and industries ;- 
work is found for British workpeople, the new industry crestes 
further industries and helps collateral existing ones, As examples 
of new industries thus created, the case of the “ Otto” gas engine, 
the “Hei?mann” cotton combing machine, and the soda 
process worked by Messrs. Brunner, Mond & Co., Ltd., are cited. 
‘‘ The question of the working of patents is of the greatest moment, 
because we are a Free Trade country, and is of correspondingly 
less importance to countries with high tariffs.” 

The reply of the Chamber concludes by pointing to a number of 
industries introduced during the short time of 14 months that 
Sec. 27 was really effective, including the manufacture of Diesel 
engines and metallic-filament electric lamps, as well as to the 
numerous cases in which English manufacturers have been 
appointed licensees to work British patents by foreign firme, in 
gy that the latter might comply with the terms of the Patent 

ct. 


Caleium Cai bide.—The world’s production of carbide 
of calcium reached about 300,000 tons in 1912. This progress is 
due less to the more extended use of acetylene than to the exten- 
sion in the manufacture of cyanamide. Germany is the greatest 
consumer of carbide in Europe. Her imports in 1912 were 47,984 
tons; in 1911, 36,943 tons. Exports in 1912, 970 tons; in 1911, 
2,147 tons. The German consumption is advancing rapidly. and 
exceeds that of the United States. The autogenous welding of 
metals is responsible for a noteworthy portion of this consumption, 
which has now risen to 55,900 tons. In Sweden the carbide works 
operate for the production of cyanamide, and the Odessa establish- 
ment is equipped for an out-turn of 80,000 tons of carbide destined 
for this fertiliser. Very little carbide is exported from Sweden. 
Norwegian exports are expanding in a remarkable manner, to meet 
more particularly the huge demand from Germany; they have 
almost doubled in four years, rising from 36,895 tons in 1908 to 
64,000 tons in 1912, In the United States, exports touched 16 000 
tons in 1912, against 13,000 tons in 1911. Shipments were directed 
mainly towards South America and Central America, where the 
consumption for private lighting has reached such-a pitch as to 
induce the erection of works for its manufacture on the spot, 
Switzerland exported carbide in 1912 to the value of 5.500.000 fr. 
In 1910 the imports were 176 tons and the exports 24.105 tons ; 
in 1911 imports stocd for 161 tons and exports 24,272 tons. In 
Austria-Hungary, imports in 1911 and 1912 were practically nil ; 
but exports were, in tke same years, 11,729 tons and 10,820 tons, 
In England, imports tstalled 14,000 tons in 1911 and 18,857 tons 
in 1912. Italy exported to a value of 12,200,000 lire in 1912; in 
1911 the exports were 8,400 tons against imports of 7 tons only. 
The local production is utilised to manufacture 20,000 tons of 
cyanamide per annum. In France the imports during the years 
1910, 1911 and 1912 were respectively 445, 2,162 and 3.302 tons ; 
the exports: 4 824, 5,058 and 6,225 tons. There isa steady increase 
in the exports to the French colonies, owing to the extension there 
of acetylene lighting. 


Physical Exercises for Engineers.—On Monday 
Lieut. Miiller is giving a demonstration of his system of physical 
exercises before the combined staffs of the Marylebone Electricity 
Supply Department and Messrs. Selfridge & Co, This is con- 
sidered a very special favour, as Lieut. Miiller has given up 
personal demonstrations, 


Electrical Trades Benevolent Irstitution.—The 
chairman of Ccmmittee, Mr. Justus Eck, informs us that at the 
present time a strenuous effort is being made by the friends of the 
above institution to secure a handsome collection, to be announced 
as an addition to the funds at the annual Festival on March 25th. 
That the institution has justified its existence is beyond doubt ; 
during the year 1913, despite the activity in electrical circles the 
demand for relief was twice that of the previous year, and it must 
inevitably increase. Membership is becoming of added import- 
ance, and it cannot be too earnestly impressed on all those engaged 
in the electrical trade in the United Kingdom, whether as 
employers, managers, teachers, or on the engineering, designing, 
drawing, sales or office staff, or in any other similar capacity, that 
they should qualify as members without delay. 

Membership is secured to qualified persons by a payment of 10s. 
in each year, payable in one sum or by small amounts monthly or 
weekly. Many of the members, however, contribute sums in 
excess of this, £5 being not at all unknown, Contributions of 
this kind as well as other are collected by authorised holders of 
collection books, who receive rewards for their work in the form 
of free membership and votes in proportion to the amount of their 
collections. 

We cordially endorse Mr. Eck’s appeal to all firms in every 
branch of the electrical industry in the United Kingdom, if unable 
to collect themselves, to nominate one or more members of their 
staffs willing to become active collectors. Prompt application to 
the secretary of the Electrical Trades Benevolent Institution at 
18, Park Mansions, Vauxhall Park, S.W., will enable even the new 
collectors to report results before the next Festival. 
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We have great pleasure in announcing that Sir David 
Salomons, Bart., M.A., M.I.E.E., has accepted the position of 
president of the Electrical Trades Benevolent Institution. which 
became vacant on the death of Sir William Preece. With Sir 
David as president, and Mr. H. Hirst as chairman of the coming 
— dinner, there should be a successful year before the 

und, 

In their report for the year ended December, 1913, the Committee 
state as follows :— 

“The year 1913 will be remembered as the date of the inaugura- 
tion, with most gratifying financial results, of the system under 
which heads of large electrical firms preside at the annual festival 
dinners. The total income was £1,300, which is a larger amount 
than has been received in any previous year. The subscriptions 
from members have increased, and the donations were £835, as 
compared with £512 in 1912. The result of the year’s work has 
been a net income of £1,116. Of this amount, together with 
£150 which was placed on deposit at the bank at the end of 1912, 
£719 has been invested in New Zealand 34 per cent. inscribed stock, 
and £383 ir Metropolitan Water Board 3 per cent. stock, brihging 
the total of the invested funds to £4920. It should be specially 
recorded that donations were received from the Electrical Con- 
tractors’ Association, and for the fifth year in succession from the 
Electrical Engineers’ Ball, and the second year in succession from 
the Garrick Dramatic Society. It may be noted with satisfaction 
that the total working expenses in 1913 were slightly less than in 
the previous year, the percentage of expenses as compared with the 
amounts collected being considerably less. The system of 
collectors’ books came into full operation in 1913, and a list of the 
collectors, together with the amounts collected, is shown for the 
first time in the year-book of the Institution. The total amount 
collected by this means was £350. 

“The Committee again wish to draw the attention of firms in 
the electrical industry to the great desirability of appointing as 
collectors some of the members of their staff, as the subscriptions 
of members of the Institution can be paid to such collectors by 
instalments, while subscriptions and donations can be obtained 
from other persons and firms with advantage to the collector. 

“The total amount of the grants for 1913 was more than double 
that in 1912, which in turn was more than double that for the 
previous year. This demonstrates the need and utility of the 
Institution, and as it is becoming better known year hy year, the 
calls upon it are bound to continue to increase rapidly.” 

The income for the year, including dividends on investments, 
subscriptions and donations, and sale of dinner tickets, totalled 
£1,363, and the expenditure was as follows:—Printing, &c., 
£57 ; secretary's salary andj commission and office expenses £130 ; 
14 grants made, £154 ; cost of annual festival £60. The balance 
carried to balance-sheet was £962. The investments of the fund 
now stand at £4,920. We should like to see that figure doubled or 
trebled straightaway, but at present it seems that the process of 
gradually building up the capital account will have to be con- 
tinued. Therefore, we would urge all of our readers to do their 
utmost just now to assist the movement. 


Parliamentary.—London United Tramways Bill.— 
The company are objecting to the petitions of the London and 
South-Western Railway Co., the Railway Carriage and Wagon 
Builders’ and Financiers’ Parliamentary Association, and the Middle- 
sex County Council. 

' Lurgan Gas and Electricity Bill,—Mr. Moore has given notice 
of his intention to move the rejection of this Bill in the House of 
Commons. 

London Electric Supply Bill—Notices have been given by 
Messrs. Lough, Radford, Wiles and Dickinson, and Sir Stephen 
Collins, of their intention to move the rejection of this Bill, 

Telephone Charges—The Postmaster-General, in reply to Mr. 
Goldman, rays he hopes to be able to announce the proposed new 
telephone rates before Easter. 


Smoke Prevention,— Last week Mr. G. B. Burnside 
gave a lecture at Glasgow on experiments which he has carried 
out on the precipitation of smoke and fog at the University. The 
use of charged electrodes suffers from various drawbacks; but 
excellent results have been obtained with damp steam electrically 
charged by friction in passing through nozzles, as in Lord 
Armstrong’s experiments. The vapour, directed into a chimney, 
provides charged nuclei upon which the soot particles collect, 
with the result that the aggregates thus formed are precipitated 
by gravitation, 


Sheffield Engineers’ Demands,—Men employed in the 
engineering trades in Sheffield are making demands for more wages 
and shorter hours, The five years’ agreement between masters and 
men will expire at the end of this month, and the men are asking 
for 5s. per week advance all round, a 48-hour week, and restriction 
of overtime. The engineers are at present receiving 39s., pattern- 
makerz 41s, and 42s., steam engine makers and blacksmiths 39s. 
The question affects 9,000 men.—Tinancial Times. : 


Electric Roller Skates,—It is reported that a young 
American named Bruce Eytinge has applied electric motors to 
roller skates, and with ithe aid of a pair of batteries weighing 
ot Ib. is propelled without effort other than thdt required for 
steering. 


Radium and Cancer.—An American authority on 


the treatment of cancer with radium, Dr. Robert Abbe, states 
that the beta rays, which have hitherto been considered dangerous, 


have a more powerful effect. upon cancerous growths. than the 


gamma rays, which have been relied upon until now. 


Apparatus for Winding Electrical Machines.—An 
ingenious system of winding the stators of induction motors and 
similar machines has been brought to our notice by Mr. Geo. de- 
Curtis, of the British Thomson-Houston Co., London. Hitherto 
there has been no means of avoiding or shortening the tedious 
process of threading the wires repeatedly through the interior of 
the core and through the very narrow spaces between the end con- 
nections of the coils already in position ; the insulation of the wire 
may suffer considerable injury during the process, especially when, 
as is often the case, it is allowed to come in contact with the 
floor. Mr. de-Curtis’s method, however, not only shortens the time 
occupied by 50 per cent., but also greatly diminishes the risk of 
abrasion of the insulation, ard entirely avoids injury to the wire 
through contact with the floor. The apparatus required is ex- 
tremely simple, and easily made in any workshop. 

As the device is not at present covered by letters patent, we are 
unable to give further details at the moment. Mr. de-Curtis, how- 
ever, will be pleased to answer inquiries from would-be users, 
addressed to this office. 


Inquiry.— Makers of bakers’ electric ovens are 
asked for. 


The Brighton Railway Electrification.—Speaking 
at the meeting of the London, Brighton and South Coast Railway 
on Wednesday last, the Earl of Bessborough stated that the com- 
pany were pushing on with the electrification of additional 
suburban lines, and hoped to have the section from Balham (the 
junction with the Crystal Palace electrical line) through Streatham 
Common to West Croydon and Wallington completed by the end 
of the year and in use by the following spring. The other sections 
would follow, and, it was expected, be completed within four years 
from now. Since the establishment of the existing electrical 
services, four years ago, they had carried an average of over six 
million passengers per annum in excess of the last year of steam 
operation. 

The policy of electrification of the company’s suburban services 
had been the means not merely of arresting the serious dimioution 
of traffic arising from the competition of electric tramways and 
motor-'buses, but of regaining all that had been lost and obtaining 
an increase on that. The whole of the alterations consequent on 
the adoption of electrical working had been made by their own 
officers and staff. 

Last year the speaker, with his principal officers, had inspected 
various electric railways on the Continent, and it was gratifying 
to find that the single-phase system, which they had installed on 
the advice of their consulting engineer, Mr. Philip Dawson, was 
becoming the most favoured one. He understood that the Swiss 
Federal Railways had decided to adopt it on the extensions of the 
St. Gothard line. 


The Electrical Engineers’ Ball,—Nearly 300 votaries 
of terpsichore enjoyed a delightful evening at the Hvtel Cecil on 
Friday last ; indeed, the opinion was universal that the scene of 
revelry by night had never been surpassed in any of the preceding 
gatherings. The hon. secretaries are to be heartily congratulated 
on the success of their untiring labours ; and as for the two hard- 
working but lightly-thought-of supper stewards—well, they will 
probably get their reward in the next world; the dancing 
stewards got theirs at the time ! 


\ 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officiajs—Mr. Lesiiz of 
the Townmead Electricity Works, Fulham, has been appointed as 
a switchboard attendant at the Corporation Electricity Works, 
Gunwharf Road, Portsmouth. 

The Warrington Corporation electricity staff have presented a 
rosebowl to Mr, E. FENTON, a member of the staff, on his departure 
to take up an appointment in Yorkshire, 


Tramway Officials—The 1.C.C. Highways Com- 
mittee recommends the following annual revisions of tramway 
department staff; Mr. J. WELLING, permanent way engineer, 
increase from £575 to £600 a year; Mr. A. R. OWEN, tramways 
and marine claims surerintendent, increase from £500 to £550 a 
year; Mr. W. E. IRELAND, rolling stock superintendent, increase 
from £500 to £525 (an assistant rolling stock superintendent 1s 
to be appointed); Mr. H. S. May, on his appointment as 
assistant rolling stock superintendent, increase from £300 to 
£325 a year;.Mr. H. T. Hiner, assistant in the third 
class, increase from £180 to £190 a year; Mr. G.. PoTTER, 
assistant in the fourth class, Section (a), increase from £140 to 
£150 a year. Special-duty pay is tobe granted to Mr, R. G. 
THOMAS, assistant in the first class, £25; and Mr. G. H. BROOKS, 
assistant in the third class, £10. The Committee also recom- 
mends that the salaries of Messrs. C. H, PARDOE,S. R. GEARY, 
A. C. Bonp, W. W. Kryton and A. H. Boaais, officers of the 
fourth class Section (a) tramways department, be increased to 
£120 a year ; and that Messrs. H. J, Jacoss, 0, WEICK, H. E. A. 0. 
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TILLEY, C. H. TOowNsEND, S. H. STEEL, D. E. G. QuELCH, CO. R. E. 
OsmonD, M. A. Moss, W. J. Lias, J. LEatEs, N. Lawson, J. H. 
Hutcuines, F. W. Hussparp, A. F. Harris, W. N. 
HALLIWELL, H. J.T. HALES, J. Haptow, G. A. GAscorne, F, 
FRENCH, E. A. FoLey, C. H. Fitcu, H. T. Deng, B. Davies, P. S. 
DAVENPORT, H. H. Burcum, W. .Best, A. S. Barnes, B. T. 
ANDERSON, and H. H. STOLLERY, assistants in the. fourth class 
Section (0) be advanced to Section (a) at the commencing salary of 
£120; and that Messrs. W. E. Barnes, C. A. P. Netz, W. J. 
Puatt, H. J. R. Marson, T. W. Brown, D. C. Brown, E.H. R. 
Banks, H. ALLEN, and S. SHACKELL, assistants in the fourth claes 
Section (>) be advanced to Section (a) at a commencing selary of 
£110 a year. ~ 

Mk. R. F. Dixon, of the Hull Corporation tramways department, 
has been recommended from among 91 applicants for the post of 
works superintendent in the Southamptcn Corporation tramways 
department. 

At the Doncaster tramway offices recently Mr. E, S. Rayner, 
borough electrical engineer and tramways manager, presented, on 
behalf of the Tramway and Electricity Departments, a marble 
clock and pair of bronzes to MR. J. Brown, who has vacated the 
the post of traffic inspector at Doncaster. Mr. Rayner congratu- 
lated Mr. Brown on having obtained the position of traffic manager 
to the Ayr Corporation Tramways. Mr. G. A. R>berts (assistant 
engineer), Superintendent Strachan, Inspectors Baker and Teal, 
and motorman Maw also made reference to Mr. Brown's abilities, 
and wished him success, Mr. Brown suitably responded. 

At a smoking concert under the auspices of the Aberdeen branch 
of the Amalgamated Association of Tramwaymen, Mr. WM. 
JOYNER, president, and Mr. Davip PATERSON, treasurer, were pre- 
sented with gifts as tokens of their fellow-members’ esteem. 


General.—The Postmaster-General has appointed Mr. 
G. F. MANSBRIDGE to be Assistant Controller of the Stores De- 
partment, G.P.0O. 

Mr. T. J. GILTINAN has been elected instructor in wirelcss 
telegraphy for the Cork Technical Instruction School. 

We are informed that Mr. R. H. Wiis has resigned his 
position as general manager of the British Electric Plant Co., Ltd., 
in order to commence business on his own account as an electrical 
and mechanical engineer and merchant at 211, Produce Exchange, 
Manchester, where all communications should now be addressed. 

Mr. A. J. WRAY, who has for nearly 12 years been manager of 
the Banbury and District Electric Supply Co., Ltd., was last week 
presented by the staff with an engraved brass inkstand, on his 
leaving for Kidderminster. 

Mr. C. McKinuay is resigning his position as manager of the 
electrical showrooms for Messrs. Falk, Stadelmann & Co., Ltd., 
Farringdon Road, E.C , having been appointed the London repre- 
sentative for the Carron Co. in connection with the sale of their 
electrical cooking ard heating apparatus. Mr. McKinlay is also 
representing the Carron Co, in the South of England. 


Obituary.—Mr. E. L. Movuiron. — The death is 
announced of Mr. Edward Lavender Moulton, who was for many 
years the proprietor of the business now carried on at 35, High 
Street, Bedford, by Messrs, Bacchus & Ison, electrical engineers. 
Mr. Moulton was 77 years of age, served on the Town Council for 
a long period, and was Mayor of the borough in 1903 and 1908. 

The death is announced from Vienna, at the age of 86 years, of 
Pror. Dk. ADALBERT V. WALTENHOFEN, The deceased was the 
oldest electrical engineer in Austria, and was one of the founders 
of the Austrian Electrical Engineers’ Association. 

The death occurred, on 16th inst., of Mr. A. L. GILLESPIE, 
electrical engineer, Dunmanway. Mr Gillespie, who was only 23 
years of age, went over from Newcastle-on-Tyne three years ago 
to take up the electric lighting contract of the town of 
Dunmanway, Co. Cork, for the Rural District Council. 


NEW COMPANIES REGISTERED. 


‘ 


City School of Wireless Telegraphy, Ltd. (134,059) —This 
company was registered on Feb:uary 19th, with a capital of £1,500 in £1 
sharces,-to take over the business of a school for wireless telegraphy carried on 
by J. R. Halliwell at 43, Thomas Street, Shudehill, Manchester. ‘The sub- 
scribers are:—J. K. Halliwell, 43, Thomas Street, Manchester, electrical 
engineer, 50 shares; R. B. King, Hoimleigh, Waterpark Road, 
Park, Manchester, traveler, 100 shares: J. Taylor, 154,° Grange Avenue, 
Werneth, Oldham, secretary, 100 shares ; R. Scott, Whitestones, Chapel-en- 
the-F.\ith, wire-rope manufacturer, 200 shares; L, Hiitly, 78, Oak Koad, 
Crumpsal!, Manchester, manager, 100 shares; T. Rushworth, Tabley Villa, 
Bennett Road, Crumpsali, Manchester, bristle merchant, 100 shares; J. D. 
Jeremiah, Ennismore, Lindon Road, Didsbury, company director, 100 shares; 
A. Chapman, 46, Thomas Street, Manchester, merchant, 125shares. Private 
company. J. R. Halliwell is the first managing director, and may retain 
office while holding £200 shares; remuneration, £1C4 per annum and 20 per 
—. of the net prcfiis. Solicitors, Bond & Son, 19, Dickinson Street, Man- 
chester, 


Prentice Wireless Train Contro], Ltd. (134,096).—This 
company was regitte:ed on February 20th, wiih a capital of £30,000, in £1 
shares, to acquire rights in the Prentice automatic system of wireless train 
control, and the benefit cf certain inventicns and patent rights relating 
thereto and to signalling apprratus, &c. The subscribers (with one share 
.each) are :—G. A, Phillips, 51, Bishopsgate, E.C., member of Stock Exchange ; 
G. M, Mules-Bailey, J.P., Abbees Grange, Stockbridge, Hants. ; F'. W. Prentice, 
46, Cranley Gardens, Muswell Hill, London, N., electrical engineer, Private 
company. The number of directors is not to be less than thre or more than 
five; tke first are G, A. Phillips, G. M. Miles-Bailey, J.P., and F. W. Prentice, 
Registered by Bristows, Cooke & Carpmael, 1, Copthall Buildings, B.C, . 


Midland Electric Rotary Blowing Co., Ltd. (134,088).— 
This company was registered on February 19th, with a capital of £1 0C0 in 
#1 shares, to carry on the business of electric organ blower makers and 
engineers, as formerly carried on by D. Cameron, at 42 and 44, Traffic Street, 
Derby, as Midland Electric Orsan Blowing Co.- The subs ribers (with one 
share each) are:—C, Harvey, Beaulieu. Shoal Hill, Cannock, secretary: M. 
Harvey, Beaulieu, Shoal Hil!, (annock, hardwsre manufacturer. Private 
company. The number of directors is not to be icss than two or more than 
five; the first are C, Harvey and M. Harvey (both permanent); qualification, 
100 ordinary:hares. 8 licitors: Enoco Evans & Son, Walsall, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Wellingborough Electric Supply Co., Ltd.—Issue on 
February 8rd, 1914, oi £1,500 debentures, pars of a series of which particulars 
have already been fi‘ed. 


Renton Holdsworth & Co., Ltd.—Resolution, charged on 
freehold jands a1 d premises in Norfolk Street and Sycamore Street, Sheffield, 
dated January 25th, 1914, to secure all mcneys due, or to become due, from 
company, to Williams Deacons Eank, Ltd. 


Napier-Kimber, Ltd.—Issue on February 4th, 1914, of £100 
debentures, part of a series of which particulars have already been filed. 


Worcester Electric Traction Co., Ltd.—Mortgage, dated 
February 12.h, 1914, to secure £1,000, charged on certain Jands in Worcester. 
Holders: Worcester and Malvern Steam Laundry and Carpet Beating 
Co,, Ltd., Geo: ge’s Equare, Worcester. 


Woking Electric Supply Co., Ltd.—Issues on various 
dates from July 13th, 1912, to December 29th, 1913, of £3,160 debentures, parts 
of a series of which particulars have already been filed. A memorandum of 
satisfaction to the extent of £2,800 on various dates from June 17th, 191, to 
December 80th, 1913, of trust deed dated March 1st, 1906, securing debenture 
stock for an indefinite amount, has also been notified, 


James Keith & Blackman Co., Ltd.—Issue on February 
9th, 1914, of £5,000 debentures, part of a series of which particulars have 
already been filed. / 


Rugby Lamp Co., Ltd.—Issue on February 7th, 1914, of 
= detentureg, part uf a ceries of which particulars have already been 

led. 

Naylorgraph, Ltd.—Fourth debenture dated February 6th, 
1914, to tecwe £500, charged on the ccmpany’s undertaking and property, 
yee and future, includirfg uncalled capisal (if any). Holders: J. M, Hunt, 

airlawn Park Road, Southborough, Kent, 


Keynsham Electric Light and Power Co., Ltd. (64,034).— 
Capival, £5,000, in £1 shares (3,000 pref.) Return dated December 29th, 1913. 
All shares taken up. £5,L00 considered as paid. Mortgages and charges: 
£2,980 (excluding interest), 


Costa Rica Elects ic Light a1 d Traction Co., Lid. (&6.447).— 
Capital, £180,000, in £1 shares, Return dated January Sih, 1914. All shares 
poy up, £7 paid, £129,998 considered as paid. Mcrigages and charges: 
£286 500. 


Corcoba Light, Power and Traction Co., Ltd. (99,640)— 
Cap.ta), £1,C00.CWu in £1 shares (800,0(0 preference, 600,00 crdinary and 
100,000 preference or o1dinary). HKeturn dated December Bist, 1913, 300,00 
pieference and 600,CCO ordinary taken up, *£170,100 paid, £429,900 ccnsidered 
as paid. Mortgages and charges: £899,8U0. 


Douglas Southern Electric Tramways, Lid. (45,701).— 
Cayzital, £50,(00 in £1 shares (80,000 preference ano 20.U00 ordinary). Return 
dated December 30th, 1918, 25,973 preference and 15,472 ondinary shares 
taken up, £18,570 paid on 12,666 preference and 5,804 ordsrary, £28,075 con- 
sidered ss paid on 13,407 prefercnce snd 9,668 crdinary. Mortgages and 
charges: Nil. 


Ballers, Ltd. (62,020).—Capital, £400,000 in 20,000 ord. and 
£0,000 pref. shares of £10 each. Reiurn dated January Ist, 1914; 15.00 ord. 
and 15,(00 pref. shares taken up; £150,(70 paid on seven ord, and 15,000 pref.; 
£149,920 considered as paid on 14,993 ord. Mortgages and charges : Nil. 


Bogota Telephone Co., Ltd. (69,059).—Capital, 45,000 in £1 
shares (20,000 pref. and 25,000 deferred). Return dated January 14th, 1914; 
15,200 p: ef. a: d 18,607 deferred shares taken vp; £24,607 paid on 6,200 pref. and 
18,607 deferred ; £9,000 considered as paid on 9,000 pref. Mortgages and 
charges: Nil. 


Collieries Electric Power Development Syndicate, Ltd. 
(90,729).—Caziia', £10,000 in £1 shares. Return dated January l4tb, 1914, 
6,007 shares taken up. £1 called upcn 4,000, nilon 7. £4,(00 paid. £2,000 
considered as paid cn 2,000, Mortgages and charges: Nil. 


Trowbridge Electric Supply Co., Ltd.-—Particulars of 
£2,4(0 debenturer, created January 26:h, 1914, and secured by trust deed of 
even date, filed pursuant to Sec, $3.8) of the Companies’ (Consol:dation) Act, 
1908, the amount of the present issue being £ Property charged : The 
company’s undertaking and property, precent and future, ir cluding uncalled 
capital and freehold hereditaments at Trowbridge. ‘Trustees: J. 
Biake, Beechfields, Melksham, and A. H. Dougals, Brenda, Queen Drive, 
Colwyn Bay. 


Osram Lamp Works, Ltd. (95,312).—Capital, £100,000 in 
£10 shares ; 7,600 ‘A’? and 2,600 “B.” Return dated January 14th, 1914; 
all shares taken up; £10 per share called upon 5.000 ‘tA’: £50,000 paid; 
£50,000 considered as paid on 2,500 ‘A’ aud 2,500 ‘*B.” Mortgages and 
charges : £30,000. 


Phenix Dynamo Manufacturing Co., Ltd. (77,60).— 
Capital, £60,000 in 50,000 shares of £1 each, and 1,UU0 shares of £10 each. 
Return dated December llth, 1913. 28,007 £1 shares and 1,000 £10 shares 
taken up. £1 per share called up on 7,007, and £10 on 1,000, £17,007 paid, 
£21,000 considered as paid on 21,000 shares. Mortgages and charges : £20,000. 


North Wales Power and Traction Co., Ltd. (78.193).— 
Registered July 30th, 1903. Capitai, £270 000 in 44.000 ord. and 10,000 pref. 
shares of £5each. Return dated January 12th, 1914. 88,710 ord. and 7,300 . 
pref. shares taken up. £5 per sbare called up on 34,100 ord. £170,475 

aid, leaving £25 in arrears. £66,000 considered as paid on 4,(00 ord. and 
$500 pref, Mortgages and charges: Debt of £40,000 secured by issue of 
£8u,00u first mortgage debs.; also £7,000 “B”’ debs. and £10,000 mortgage 


‘debs. (Total debt: £147,000. Total debg, issued: £187,000.) 


* This should probably be £470,100. The return does not acrount for pay- 
ments on 800,000 preference, but balance-sheet says-istued capital £900,000, 
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CITY NOTES. 


-Bath Electric Tramways, Ltd. 


THE annual report states that the traffic and other receipts show 
an increase of £4,807 over those of the previous year. The fol- 
lowing are the earnings for several years :—1911, £43,834 ; 1912, 
£45,998 ; 1913, £50,805. The mileage run by the company’s 
vehicles has increased during the year—in the case of the tram- 
way cars by 19,880 miles, and the omnibuses and torpedo cars by 
58,898 miles. Four new torpedo cars and two omnibuses had been 
added The foundry belonging to the company continues to give 
excellent results. After charging the expenses of operation and 
administration for the year ended December 31st, 1913, there 
remains a balance of £17,003, or with the carry forward a total 
of £18,433, from which has to be deducted interest on 4} per 
cent. first mortgage debenture stock paid and accrued to date 
£5,908 ; fifth instalment of sinking fund for first mortgage deben- 
tures, £1,000; interest on loans, £1,151; dividend on the prefer- 
ence shares for the year £3,750; total, £11,809, leaving £6,624. 
Of this there has been appropriated to contingencies and renewals 
account £4,000, leaving a balance of £2,624, which is to be carried 
forward. 

It has been found impossible during the past year to issue 
capital for the purpose of redeeming the bank lcan ; nevertheless, 
it was absolutely necessary that the company should kerp pace 
with the public demand put upon it in connection with the 
extension of its torpedo-car and omnibus business. It consequently 
acquired the vehicles referred to above, and must obtain still 
further vehicles to meet the necessities for the growing traffic. 
The provision of funds for this purpose, and for the repayment of 
of the bank loan, as well as for the cost of relaying the tramway 
track, which it is estimated will have to be carried out 10 years 
hence, has been a matter of great concern to the board. The 
directors therefore resolved to ask the auditors, Messrs. Franklin, 
Wild & Co., as officers elected by the shareholders, to furnish a 
report and frame a scheme to meet the position of the company as 
it stands to-day. The board are prepared to adopt these, and will 
recommend to the shareholders their adoption at the approaching 
annual general meeting. They feel that this will enable the com- 
pany to combat any competition likely to present itself, and will at 
the same time greatly strengthen the position in every way. Mr. 
Esmond Caillard, the retiring director, does not offer himself for 
re-election. The board will not ask for the vacancy. to be filled, 
and, with a view to economy, they propose a still further reduction 
of their number. 

The scheme referred to above provides for the suspension of the 
preference dividend for four years, during which time out of the 
profits the bank loan will be paid off,.and the capital expenditure 
for the motor fleet provided for. At theerd of four years the pay- 
ment of the preference dividends will be resumed, and an annual 
sinking fund policy premium of £4 638 paid to secure £30,000 at 
the end of 1923, the arrears of the preference dividends which are 
made cumulative being paid cff. Atthe end of the 10 years the 
company would be in a much stronger financial position than it is 
at present, with the preference dividends all paid, the bank loans 
paid off, £30,000 found for track renewals, and a reserve standing 
at £54,000, of which £20,000 had been put into the business. The 
scheme, therefore, secures new capital, which is absolutely 
nece-s«ury, without the introduction of any addition to the actual 
capital of the company. It is believed that this will be regarded 
as a sound scheme from the point of view of the company and all 
classes of shareholders. 


British Electric Transformer Co., Ltd. 


THE directors’ report for the year ended Dec mber, 1913, states 
that they consider the result satisfactory. After paying all manu- 
facturing costs and expenses of administration there remains a 
net profit of £22,007, plus £4,116 brought forward, making 
£26,123. It is, proposed to place to reserve account £7.500, to 
depreciation reserve £1,500, to preference dividend of 6 per cent. 
for the year £3,531, to dividend of 10 per cent. on the ordinary 
shares (3 per cent. of which was paid as interim dividend) £8,541, 
carrying forward £5,052, 

The articles of association of the company provide that the directors t hail 
be paid by way of remuneration £750 per annum, and a further sum equal to 
10 per cent. of the net profits «f the company remainirg in each year after 
paym:nt of a dividend of 10 per cent. onthe ordinary shares. Under this 
article the directors are entitled for the past year to a sum of £843, but they 
prefer to leave this matter in the hands of the sharehclders, and to ask them 
to vote such remuneration (not exceeding £843) as they may think fit, 


The meeting is to be held on March 5th. 


Bastian Weter Co, WUtd.—Dividend ordinary 
shares for 1913, 23 per cent. per annum. 


Chelsea Electricity Supply Co., Ltd.—A dividend 
at the rate of 6 per cent. on the ordinary shares, making 5 per cent. 
for the year, is announced ; £2,765 is carried forward. The total 
dividend for 1912 was at the same rate. 


County «f Durham Electrical Power Distribution 
Co., Ltd.—The directors recommend a dividend cf 5 per cent. for 
the year to December 31st on the preference shares, including the 
interim dividend already paid. 

Reduction of Capita)—Tue Britisn anp CoLoNIAL 
ZOELLY TURBINE SYNDICATE. LTD., AND REDUCED.—A petition 
for the confirmation of the reduction of capital from £20,000 to 
£10,000 has been presented, and will be heard cn March 6th. 


Continental,—Huncary. — The Ungarische Elektri- 
citéts Gesellschaft, of Budapest, reports a net profit of only 
£104,948 for last year, as compared with £115,824 in 1911. The 
dividend is being reduced from 153 to 15 per cent. 

FRANCE.—A new company has late’y been formed in Paris 
(5, Rue Bondreau), with a capital of £1,000,000, and the title La 
Compagnie Générale de Radiotelegraphie. 

A new company has lately been formed at St. Dizier (Haute 
Marne) ‘with a capital of £48,000, and the title La Société de 
l’Energie Electrique Meuse et Marne. 

SPAIN.—The amalgamation of the Compania Co-operativa 
Electra and the Compania Chamberi was decided upon at meetings 
of the two companies on Decemoer 7th and 9th last. The terms 
of the amalgamation are :—The Chamberi Co. will hand over all 
its capital to the Co-operativa Electra, receiving in exchange 
5 millions in shares of the latter. The service of the Chamberi. 
bonds will be assumed by the Electra, with a reduction of interest 
from 5 to 4 per cent., but with an increased security on the assets 
of the two companies and the payment of the Chamberi coupons 
in arrears,— Hectron. 

Among the new electrical undertakings formed in Spain 
during the past year are the following:—La Sociedad Hidro- 
electrica del Genil, Seville (capital £120,000); La Sociedad 
Electricidad Nuestra Senora del Rosario, Madrid (£45,000); La 
Sociedad Fuerzas Hidraulicas del Alto Perineo, Barcelona (£40,000) ; 
La Sociedad Hidrodinamica del Ebro, Barcelona (£40,000) ; La Co- 
operativa Electrica Denostiarrea, San Sebastian (£20,000); La 
Sociedad de Lamparas Electricas Wolfram, Barcelona (£8,400); 
La Sociedad Electra de Galdacana, Galdacana (£8,000); and La 
eons del Tranvia Electrico de Ferrol a Juvia y Neds, Ferrol 

£3,200). 

SwWEDEN.—The annual report of the Allmidna Svenska Elektrisha 
A-B. has not yet been published, but a preliminary statement 
about the company’s activity during the last six years is to hand ; 
the figures in the following table need no explanation :— 

Number of electrical 


Year. machines delivered. Capacity in kw. 
3,760 140,000 
1909 8 845 105,000 
1910 5 50 280,000 
1911 6.011 220 000 
1912 8 001 272,000 
1913 10,816 340,000 


Norway.—A new electro-chemical company bas been formed at 
Fredrikstad for the purpose of erecting a manufactory for the 
production of soda and metallic roda and superoxides of soda. The 
capital of the new company is £19,500 in 700 fully-paid shares. 
Engineer Moltke-Hansen is appointed managing director, and the 
name of the new company is the ‘‘ Fredrikstad Elektrokemiske 
Fabriker.” 

GERMANY.— A meeting of the shareholders of the Rheinische 
Schuckert Gesellschaft fiir Elektrische Industrie is about to be 
held in Mannheim to consider a proposal to increase the capital of 
the concern from £400,000 to £550,0(0, and to issue 5 per cent. 
debentures to the extent of £300,( 00. 

AuSsTRIA.—The report of the Felten & Guilleaume Gerellschaft, 
of Vienna, for the last financial year shows a net prcfit of only 
£73,260, as compared with £97,909 in the preceding 12 monthe. 
The dividend is being reduced from 17} to 15 per cent. 

SWITZERLAND.— La Soc’été Franco-Suisse pour 1'Industrie 
Electrique, of Geneva, is declaring a dividend of 63 per cent. for 
the Jast financial year, as compared with 5 per cent. in 1912. 

RusstA.—According to the Rossija, the Belgian companies which 
have working cencessicns in many Russian cities have amalga- 
mated. The companies alluded to are the General Electricity Co., 
which controls the tramways in Odessa, Riga and Simpferopel and 
the telephone in Odessa ; and the Tramway Co., which owns the 
tramways in Kiev, Saratov, Karan, Karsk, Orel. Bjelostok, and also 
the lighting services in the same cities, The latter company has 
taken over the former, and an issue of 25,000,000 fr. new capital 
is to be made, with a view to purchasing new concession in Russia, 


Bournemouth and Poo’e Electricity Supply Ce., 
Ltd.—The directors recommend a final dividend on the ordinary 
shares at the rate of 9 per cent. per annum; lets income-tax, for 
the December half-year, makirg 7 per cent. for the year, as ccm- 
pared with 6 per cent. for 1912. 


Metropolitan Electric Supply Co, Ltd, — The 
directors recommend a dividend for the half-year to Dece mber 31st 
at the rate of 5 per cent. per annum, making a total of 43 per cent. 
for the year. £22,000 is placed to reserve. For 1912 the dividend 
totalled 4 per cent, 


Direct West India Cable Co., Ltd.—The directors 
(according to the Financier) have declared an interim dividend at 
the rate of 6 per cent. per annum (ls. 6d. per share), free of 
income-tax, for the half-year to December 31st. 


County of london Electric Supply Co., Ltd.—The 
directors have declared a final dividend of 4} per cent. per annum 
on the ordinary shares, making 7 per cent, for the year 1913, as 
compared with 6 per cent. for 1912. 

_Prospectus.— City of Dunedin.—The list of applica- 
tions was to close on February 23rd in an issue of £150,000 City 
of Dunedin 44 per cent. Waipori Falls Electric Power Loan at 
£100 per debenture, 


(Continued on page 366.) 
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THE ALL-ELECTRICAL OPERATION OF THE PANAMA CANAL. 


BY JOHN GEO. LEIGH. 


(Continued from page 334.) 


In preceding articles of the present series I have devoted 
particular attention to (1) the elaborate and far-reaching 
precautions to safeguard from the deteriorating influences of 


Fig, 9.—EDWARD SCHILDHAUER, Electrical Engineer, Isthmian 
Canal Commission, under whose supervision the specifications 
for the entire control system were prepared. 


the Isthmian climate 


to the centralised control, interlocking and. indicating 
systems which will be in force at the locks in connection with 
the operating machinery described more or less fully in articles 
contributed to the ELEcTRICAL REVIEW, rather more than 
two years ago (‘Electric Power for the Panama Canal,” 
January 12th, 19th and 26th, and. February. 9th, 
1912). The whole of this portion of the work was 
entrusted to the General Electric Co., of Schenectady, N.Y., 
whose valuable co-operation with the Canal Commission 
will be dealt with more fully in a following article. 

It is impossible to praise too highly the system —cohesive 


‘and comprehensive, yet, at the same time, comparatively 


simple—which has been adopted for theelectrical control of the 
multifarious machinery installed in the locks. In passing a 
vessel through the locks, as has been pointed out in pre- 
ceding articles, it will be necessary to-open and close mitreing 
gates weighing from 300 to 600 tons, to fill and empty 
lock chambers containing from 38,500,000 to 5,000,000 
cb. ft. of water, to raise and lower fender chains each weigh- 
ing over 24,000 lb., and to provide electrical energy for 
the towing locomotives. All these operations, except those 
connected with the towing—which were described fully in 
the ExectricaL Review of February 9th, 1912—will be 
controlled remotely from a central station for each of the 
three series of locks: in other words, by a single man in 
charge of a switchboard. 
Consequent upon the length of the lock flights—that at 
Gatun extends over 6,200 ft., the principal operating 
machines being distributed over a distance of about 4,000 ft. 
—central mechanical transmission of control would be 
almost impossible. On the other hand, to control the 
machines locally 
would mean a large 


all electrical equip- 
ment installed for 
the operation of the 
Panama Canal ; (2) 
the arrangement, 
special features and 
functions of the 
hydro-electric power 
station at Gatun; 
(3) the manner in 
which the energy 
there generated will 
be transmitted and 
distributed to the . 
points where it is re- 
quired ; and (4) the 
systems which have 
been selected with a 
view to securing for 
the illumination of 
the locks a diffusion 
of light best suited 
to the varying con- 
ditions. Strict refer- 
ence to correct sequence would demand 


Fic. 10.—View or THREE SETS oF GATES AT GATUN UPPER LOCKS. 


operating force dis- 
tributed practically 
along the full length 
of the locks, and 
such a foree would 
be difficult to co- 
ordinate into an 
efficient operating 
system. ‘The situa- 
tion, therefore, has 
resolved itself into 
centralised electrical 
control, with -the 
result of reducing 
the number of opera- 
tors, operating ex- 
pense and liability to 
accident. 

The control station 
is placed in a build- 
ing sufficiently high 
above the lock wall 
to permit of the 
passage underneath 


that the next points to be touched upon 
should be the many unusual and distinc- 
tive features found in the switchboards 
for the distribution of power, and the 
scarcely less interesting transformer 
units, 36 in number, and possessing a 
9 to 1 ratio, which link the power 
circuits from the generating station to 
the mains feeding the motors of the 
locks. Of these, however, I propose 
for the moment to reserve any descrip- 
tion, giving pride of place instead to 
what, beyond all question, are the most 
distinctive and remarkable electrical 
features of the Canal. I refer, of course, 


Fig. 11.—INCLINED RAILWAYS FOR TowING LOCOMOTIVES. 
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of the towing locomotives, and to allow an uninterrupted 
view of every part of the locks (fig. 12). In it is a double 
control board, or bench, raised 2 ft. 6 in. above the floor, 
duplicated to conform to the duplication of the locks, and 
containing a representation, part model and part diagram- 
matic, of the series of locks controlled by the respective 
series of switches. Standing at his switchboard the operator 
will throw the switches, and before him see, in model or 
diagram, the progress of the fender chains as they rise or fall, 
the movements of the mitring gates inch by inch, the 
opening and closing at every stage of the gate valves in the 
main culverts, the operation of the cylindrical valves, and the 
gradual rise or fall of the water in the lock chambers. The 


switches controlling the various motors, together with their © 


indicators, are mounted upon the board in the same relative 
position as the machines in the lock walls. In order that the 
operator may be able to reach beyond the middle, the board 
does not exceed 4 ft. 6 in. in width, and, for reasons of like 
character, the length is limited to 64 ft. at Gatun, and pro- 
portionately less at the other locks, viz., 36 ft. at Pedro 
Miguel and 52 ft. at Miraflores (fig. 15). 

The side and centre walls of the locks are represented on 
the board by cast-iron plates, and the water in the locks by 


Fig. 13.— INSTRUMENT AND CONTROL BENCHBOARD, WITH GALLERY 
‘FOR FIELD RHEOSTATS ; GATUN HyDRO-ELECTRIC STATION. 


blue marble slabs. The receivers, transmitters and lamps 
are operated at 110 volts, while the control circuits are 220 
volts, both using 25-cycle alternating current. 

Attached to all machines are limit switches for opening 
the control circuit when a machine has reached the proper 


Fig, 15.—ContTroL AT MIRAFLORES LOCKS, 


point in its travel. When, as; in the case of the rising- 
gate stem valves and mitre gates, it is necessary for the 


Fig. 12.—Controt Hovusr ON CENTRE WALL OF UPPER LOCKS 
AT GATUN, SHOWING TOWING TRACKS. 


attendant in the control house to follow up the progressive 
movements, the machines are provided with synchronous 


Fig. 14.—METER AND RELAY PANELS OF BENCHBOARD, 


indicating devices, showing, by means of instruments on the 
control board, the movement and position of the machines 
at all times. The cylindrical valve, mitre-forcing and 
other machines, however, only call for indication when 
their movement is completed, and to convey this 
knowledge to the operator there is 
attached to the limit switch an indicator 
switch showing, by a lighted lamp or 
otherwise, that the machine has reached 
the end of travel. 

For the indications required, appliances 
with commutators, multiple contacts or 
ratchet mechanisms would not be suit- 
able, particularly because devices of this 
character move step by step, and fail to 
indicate all points in the movement 
of the main machinery. The _ indi- 
cators on the Panama control boards, 
however, show accurately and syn- 
chronously every movement of the 
machinery to which they are connected, 
whether in the extremes of travel or at 
any intermediate point. 

A complete synchronous indicator con- 
sists of a transmitter placed at, and 
operated by, the machine in the lock 
wall, and a receiver operating an indicator 
at the switchboard in the control house. 
Both transmitter and receiver have 
stationary and rotating parts. The 
stators have three-phase windings, with 


> 
‘ 

it 
| = 

ace 
: 


Vol; 74. No. 1,892, Fesrvary 27, 1914.) THE ELECTRICAL REVIEW. 363 


leads from three corresponding equidistant ~ points 
brought out and connected together, but not connected 
to a source of power, the stator coils being energised 
by induction from the rotors. The rotors are bipolar and 
are connected 
parallel and ener- ‘ 
gised from a 110- °: 
volt, 25-cycle, 
single-phase source. 
The movement of 
the lock machinery, 
and with it the 
connected trans- 
mitter rotor, pro- 
duces a field in the 
stator polarised 
in the direction of 
the rotor magnetic 
axis, which induces voltage in the stator coils. This voltage is 
transmitted .by the three-phase connection above-mentioned 
to the receiver stator coils, and duplicates in them, but in the 
reverse direction, the same conditions of polarity and voltage 
which are present in the transmitter. The rotor of the 


Fig. 16.—MITRE GATE TRANSMITTER (COVER REMOVED) AND INDICATOR. 


controls the stroke of the piston. The indication-on the 
board is given by a small aluminium chain, which, like the 
large chain, is raised and lowered, each end operating 
independently, the large chain being lowered to the bottom 
ast of the lock and the 
small chain into a 
slot on the control 
board. The ends 
of the miniature 
chain are fastened 
to semaphore arms, 
which are connected 
to segmental gears 
meshing with the 
driving gears on the 
receiver machines. 
As the receiver 
rotors turn, the 
chain is either lifted or lowered, the position of the large 
chain above the bottom of the lock being indicated by the 
angle of the semaphore arms. 
- As the rising-stem valves occur in pairs, their position 
indicator machines occur in pairsalso. The transmitter rotor 
is driven by a shaft and gearing similar 
to that described for the mitreing gates. 
Each indicator is similar to a small 


elevator, a car being used to indicate 
the position of the valve gate. Both 
front and back of the shaft are fitted 


Fig, 17.—CHAIN FENDER TRANSMITTER (COVER REMOVED) AND INDICATOR, 


receiver being energised by the external source in the same 
direction as that of the transmitter, is reacted upon by the 
polarised receiver stator until the magnetic axes coincide 
and the rotors of both transmitter and receiver are in the 
same relative position. Any difference in the position of 
the transmitter and receiver rotors causes a difference of 
potential between the stator windings, 
with a consequent flow of current and 
resultant torque, which again moves the 
receiver rotor to the same relative 
position as that of the transmitter rotor. 
The receiver rotor follows closely and 
smoothly the movement of the trans- 
mitter rotor, and consequently imparts 
to the position indicator a movement 
identical with the movement of the lock 
machine, although on a scale reduced to 
the requirements of the control board. 

In the case of the mitreing gates, the 
vertical operating shaft is connected to 
a shaft which operates the transmitter 
machine. The latter shaft is threaded, 
and carries a nut, on which is mounted 
a rack. The rack engages a gear on 
the rotor shaft, and this turns the rotor 
as the gates operate. The mitreing-gate 
indicator comprises a pair of aluminium 
leaves, shaped to correspond to the plan 
view of the top of the gates, which travel 
horizontally just above the top of the 
board, the hinge ends being connected 
to shafts extending down through the 
surface of the board, where they are 
geared to the receivers by means of bevel 
gears. When the miniature gates are completely opened, 
they are covered by shields to give the effect of the gates 
folding back into recesses in the lock walls. 

For the chain fender, the position indicator transmitter is 
driven by the shaft operating the limit switch, which 


with opal glass marked with black lines 
for the }, 4 and } positions. A small 
aluminium cage moves up and down in 
each compartment. A drum for operat- 
ing the cord which raises and lowers the 
cage is placed underneath the control 
board, and is operated by the receiver 
through a suitable train of gears. To 
make the indications visible from points 
up and down the control board, the 
elevator shaft under each car is al waysillu- 
minated, while the portion above is dark. 

The specifications covering the water-level indication 
required an accuracy of z\5 ft., or yy of 1 per cent. in 
actual water level. In the transmitters and receivers for 
the machines already described, the rotors turn less than 
180°, with an inherent lag in this distance of 14 per cent. 
between transmitter and receiver rotors, This obviously 


Fig. 18.—Risina-STEM VALVE TRANSMITTER (COVER REMOVED) AND INDICATOR, 


prevents such an arrangement from being employed to give 
the water-level indication. It was found that if the rotors 
were revolved 10 complete revolutions, the required accuracy 
could be obtained; but since this arrangement makes it 
possible for the rotors to be in synchronism every 180°, or 
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in 20 different ‘positions forthe entire travel, the indicators 
would notiindicate correctly if, for: some reason, the trans- 


+ 


. 19.—INTERLOCKING RACKS BELOW CONTROL BOARD. 


Fic, 20.—WATER-LEVEL TRANSMITTER WITH FLOAT; DITTO, WITH COVER 


REMOVED, AND INDICATOR. 


mitter rotors were turned more than 


shaft is carried in ball bearings with oil cups for lubrication 
and drainage cocks at the bottom of the bearings. 

The position of the mitre forcing machine is not indicated 
by synchronous indicators, but its open and closed positions 
are shown by red and green lights, and a mechanical 
indicator on the control board representing the machine. 

The control system at all the lock flights is identical. 
Water is let into or withdrawn from the lock chambers by 
means of culverts under the lock floors, connecting with 
larger culverts in the lock walls, through which water is 
carried from the higher to the lower levels. The main 
supply culverts are 18 ft. in diameter, and the flow of water 
through them is controlled by means of rising-stem gate 
valves, which can be completely opened or closed in a 
minute. The culvert in the centre wall feeds both lock 
chambers, and, consequently, at each outlet to the lateral 
culverts there is a valve of the cylindrical type, by which 
either chamber at will may be filled or emptied. A com- 
plete opening or closing of these valves can be effected in 
10 seconds. It should be noted that the mitreing 
gates are never opened or closed with a head of water 


Fic. 21.—CoNTROL SWITGH- AND PORTION 
OF INTERLOCKING MECHANISM. 


half a revolution with the power off. 
Therefore, the required accuracy was 
obtained by two sets of transmitters and 
receivers, one set connected to a fine 
index in which the rotors make 10 com- 
plete revolutions, and the other set con- 
nected to a coarse index operating 
through less than 180°. 

The fine index is a hollow cylinder 
carrying a pointer, the length of the 
cylinder being such that when an 
aluminium ball representing the coarse 
index, which can be depended upon for 
coarse indication, is within the limits of 
the cylinder, the reading of the fine 
index is correct within the limits specified. 
The scales are illuminated by lamps in 
both base and top caps of the indicator. 

For water-level indication, wells 36 in. 
sq. in the lock walls, with communica- 
tion to the lock by a small opening at the 
bottom of the well to dampen surges, 


contain a welded steel box float, 30 in. 
sq. X 9 in. deep. A -non-slipping 
phosphor - bronze belt transmits the - 
movement of the float. to a sheave - 
fitted with pins on the transmitter mechanism, the pins 
registering with holes punched in the belt.. The sheave 


Fic. 22,—MITRE-GATE Movine MAcuHINE, GATUN UPPER Locks. 


on either side, the chambers being first emptied or. filled 
by means of the culvert system. 


- 
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When, from the northern end of Gatun Locks, a ship 
requires to be raised to the Lake level, she comes to a full 
stop in the forebay of the lower lock, preparatory to being 
taken charge of and towed by electric locomotives through 
one of the series of duplicate lock chambers. The water in 
the first chamber having been equalised with the sea-level 
channel, the gates will be opene:, the fender chain lowered 
and the vessel permitted to enter. Then the gates will be 
closed and mitred ; the rising-stem gate valves above will b2 
opened so as to fill the chamber below, and the vessel will 
be raised 28 ft. 4 in. to the second level. These operations 
will be repeated in the middle and upper locks until the ship 
has reached the summit level of the Canal, 85 ft. above the 
ocean surface. 

At Gatun, when passing a large vessel through the locks, 
it will be necessary to lower four fender chains, operate six 
pairs of gates and force them to mitre, and open and close 
eight pairs of rising-stem and 30 cylindrical valves. 
Altegether, not fewer than 98 motors will be set in action 
twice during each lockage of a ship, and this number may 
be increased to 143, according to the previous condition of 
the gates, valves and other devices. Each gate leaf, valve 
and fender chain is operated by an individual motor 
mounted near the machinery in the lock wall, the motors 
acting through suitable gears—or a pump, in the case of the 
fender chains—upon the various machines. In each 
machinery room is a starting } ane], containing contactors, by 
which current is supplied to the motor, and these panels in 
turn are controlled from a main unit in tke central control 
house. Ninety per cent. of the machinery rocms at Gatun 
Locks are within 2,000 ft. of the point of control, 50 per 
cent. of the total are within 1,2C0 ft., but others are 
distant 2,700 ft. 

All contactors are operated directly frcm the central 
control house without the intervention of relays, and 
without resistance in the control circuit. Small and 
medium-sized motors are started and reversed by throwing 
directly on the line, which will be normally at 220 volts 
and 25 cycles ; but motors above 25 H.P. have, in addition, 
one starting point in each direction with resistance in the 
primary. All motors are of the squirrel-cage type, except 
those for the locomotive traction, which are cf the slip-1ing 
type. Starting resistance has been preferred to ccmpensators, 
in order to secure the simplest possible arrangement with a 
minimum number of contactors, and to obtain an unl’mited 
range of adjustment in the starting resistance. Reversing is 
done by double-pole contactors, m¢ chanically interlcck« d, and, 
in order to have all contactors on a panel alike, when a 
starting resistance is used, the resistance will be in two legs 
only of the three-phase circuit, and short-circuited by 
means of a double-pole contactor. The contactors are 
designed for normal operation at 220 volts and 25 cycles, but 
will continue to operate successfully if the voltage at the ccn- 
tactor coil terminals falls-as low as 70 per cent. of the normal. 

Motors for the rising-stem gate valve machines have a 
rating of about 50 H.P.; the mitre-gate moving and guard 
valve motors of 85 H.p. ; the fender chain pump motors of 
about 25 H.P., and the cylindrical valve and other motors 
74, u.p. The aggregate number of motors at all the locks, 
including 207 required to drive various } umps and pump- 
ing machinery, is 951. The following table shows the sizes 
and number of those employed in driving machinery :— 


Machine and operaticn. 


Number of mctors, j 
| Total 


Mira- HP. 
fl. res. 


Pedro 
* | Miguel. 


Mitre gate, moving, each 
leaf 

Mitre gate, mitre ‘forcing 

Fender chain, main pump 

Fender chain, 
valve... 

Rising-stem gate valve . 

Cylindrical valve.. 

Guard valve 

Auxiliary culvert-valve .. 


| 12,020 


Interlocking is an essential feature of the control system, 
with consequences that certain motors cannot be staited in 


a certain direction until other motors are operated in a 
proper manner to ensure consistent operation on the whole, 
sand undesirable combinations will be avoided in the posi- 
tions of gates, valves or fender chains. By the use, also, of 
limit switches, the factor of personal equation will be re- 
duced toa minimum. For example, before the operating 
pair of va'ves in the main culverts can be opened, at least 
one pair of valves at the up-stream and down-stream ends of 
the lock must be closed. This limits an operator at this 
stage to the act of equalising water levels between lock 
chambers, and restricts him from allowing water to flow 
from, say, the Lake level to the middle lock past the upper 
lock, thus preventing a possible flooding of the walls and 
machinery rooms. 

Interlocks devoted to the control of action between the 
gate valves in the main culverts and the mitreing gates pre- 
vent the opening of valves a lock length above or below a 
gate which is being opened or closed, and thus render it 
practically impossible for an operator to cause a ficw of 
water while the gate is being moved. Again, interlocks for 
the cylindrical valves guarding the openirgs from the centre 
wall culvert to the lateral culverts will keep those of one 
side or the other closed at all times, except when it may be 
desired to cross-fill the chambers, when they may be opened 
by special precedure. Other interlocks prevent the operator 
from starting to «pen a mitre gate before unlocking the 
mitre-forcing machine, and ensure that the switches must 
be thrown in such order that a mitre gate grarded by a 
fender chain must be opened before the chain can be lowered, 
and that the chain must be raised again before the gate can 
be closed. 

The interlocks are contained in two vertical racks under each 
edge of the control board, and some distance below (fig. 19) ; 
the space under the beard is left open, so that ail parts on the 
underside of the hoard are accessible from the floor below. 
The interlocking system is essentially a bell-crank mechanism 
(see fig. 21), connecting the shaft of the control switch 
through a movable horizontal bar to a vertical operating 
shaft, which may or cannot move, eccording to the relative 
positions of the interlccking bars and dogs. Every control 
switch uscs a horizontal bar frcm 3 ft. to 50 ft. long. 

The interlock system depends mainly on the action of 
ergaging bevel dogs placed on the horizontal and vertical 
bars, the movement of a hor‘zontal bar tending to lift a 
vertical bar by bevels on the dogs. A horizontal bar 
cannot be moved without raising a vertical bar. Conse- 
quently, if, at any time, a dog ona horiz ntal bar rests 
against the upper end of a dog on a vertical bar, no move- 
ment of the horizontal bar where the dog engages with the 
vertical bar can take place, and the control handle con- 
nected to that particular horizontal bar is locked. 

As has been stated, interlocks prevent a chain fender 
being lowered until adjacent mitreing gatcs have been 
opened, and also prevent the gates being opened until the 
chain is in the raised position. Thus it is assured that the 
chain fender will always be in the “ up ” position to protect the 
gate when the gate is closed. To avoid unnecessary ccm- 
plication, each end of the chain is interlocked only with the 
leaf on its side of the lock, because, asa rule, both leaves 
of a gate, as well as both ends of a fender chain, will be 
opened simultaneously, and futher inter-locking is un- 
necessary. After the mitreing gates are closed, a mitre- 
forcing machine is operated by a control handle and Ik cks 
the ends of the gates closed. This machine cannot be 
operated until the gates are closed. 

The rising-stem valves of the side wall, next above or 
below a mitre gate, must be closed while the mitre- forcing 
machine is open. As the latter machine cannot be closed 
until the gates are closed, this means that the valves either 
above or below the gate must remain closed until the 
gate itself is closed, thus preventing the operator from 
creating a current of water around the gates while they are 
open, or are being moved in opening or clcsing. This 
interlock is not included on the middle wall valves, because 
these will be used with the locks on either side, and conse- 
quently must be free. 

Either pair of rising-stem valves may be opened first, at 
the choice of the operator, an interlock becoming effective 
when the first valve of the second pair of duplicates is 
opened. This is effected by a novel arrangement of 
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equalising levers acting against the ends of the interlcck 

bars, with a certain definite amount of lost motion which is 

taken up on opening the first pair of valves, thus putt‘ng ' 
the interlocks in operation on the next pair. 

In most cases the locks are divided into two unequal 
parts by the intermediate mitreing gates. This arrange- 
ment makes it necessary to divide the 10 cylindrical valves 
into two groups of, respectively, seven and three, for the 
long and short lengths. A selecting lever is provided for 
these interlocks, and may be set as indicated by a name- 
plate on the lever to “three,” “seven,” or “ten” respec- 
tively, whereupon the corresponding valves are subject to 
that interlock, and the others of the group of 10 are 
locked closed if three or seven only are to be usd. A 
failure on the part of the operator to make his selection 
properly in advance will simply cause him the trouble of 
going back and doing so, as the remaining valves are 
locked closed. This arrangement permits the handling of 
small vesse!s without causing waste of water due to operating 
such vessels in the large chambers. 

When a large vessel is to be locked through, the inter- 
iocks on the intermediate gates can be made ineffective by 
the operation of a Yale leck, which uncouples a clutch and 
disconnects the central switch from the operating mechanism. 
A turn -of the key removes the interlock and permits the 
intermediate gates to be thrown open to obtain a 1,000-ft. 
igi and the valves are operated independently of these 
gates. 

A commutating switch used in connection with the mitre- 
gate moving machinery serves two purposes. First, when 
the gate leaves come to the closed position, and not until 
then, the switch completes a circuit from the control hcuse, 
by means of which the machine for forcing ard holding the 
gate in proper position may be closed. Thus tkere is given an 
interlock, by virtue of which the operator cennot close tco soon 
the mitre-forcing machine. The other function is to alter 
the circuits controlling the rising and falling of the kandrail 
of the footbridge over the gate, so that should the rails be 
up when the gates ccmmence to open, they will be auto- 
matically lowered. Were the rails allowed to be up when 
the leaves were opened back into the recesses cf the lock walls, 
they would interfere with a passing towing locomotive. Con- 
sequently the circuits for raising the rails are disconnected 
so that they cannot be raised as long as the gates are open. 

As illustrated in fig. 22, and described in the ELECTRICAL 
Review of January 26th, 1912, the lock gates are opened 
and closed by means of a strut or connecting rod acting 
between the gate anda crank pin on a large driving gear. 
The relation of the parts is such that a toggle cffect is pro- 
duced near the ends of travel, and the motor would be 
capable of causing damage to some of the parts in the event 
of the gate leaf meeting with an obstruction. One end of 
the strut, therefore, is allowed a telescopic movement of a 
few inches against a nest of springs, which latter ho!d the 
telescopic parts against stops with sufficient initial tension to 
ensure that, with ordinary water resistance to the gate in 
normal operation, there will be no change in the length of 
the strut. Should the gate, however, meet a solid obstruc- 
tion near one end of its travel, when the motor is capable of 
producing overload on the mechanical parts, the strut is com- 
pressed or extended, according to the direction of the forces. 
The cut-out switch is mounted upon one end of the telescopic 
device, while a rod entering the switch casing is attached to 
the other. The movement of this rod in and out of the 
casing operates the switch to open the control circuit and 
stop the motor, and is so arranged that if the switch is 
operated by compression of the strut that side of the control 
circuit is opened which produces a rotation of the motor 
corresponding to compression, the other circuit remaining 
unbroken for reversing and drawing the gate from the. 
obstruction. If operated by tension and the motor is 
stopped, it is possible to reverse and apply compression to 
the strut. 

(To be continued.) 


Whist Drive.—The members of the Portsmouth Royal 


Dockyard Electrical Engineer Ex-Apprentices’ Association recently 
held their fifth whist drive and dance at Madden’s Hotel, Ports- 
mouth ; 200 members and friends were present. 


CITY NOTES. 


(Continued from page 360.) 
City of Buents Ayres Tramways Ce. (1904), Ltd, 


Mr. Joun HEATON presided on February 16th at Winchester Houee,. 
EC., over the annual meeting of this company. 

In moving the :doption of the report (see ELEC. REv., pege 284); 
the CHAIRMAN said it would be satisfactory to all, and the only 
remark he had to make was as to the further improvement in their 
porition. The annuity from the Anglo-Argentine Co. had been 
received and distributed to the debenture and shareholders, and. 
from every point of view it was satisfactory to know tbat the revenue 
of the Anglo-Argentine Oo. still continued to increase. Their share 
in the prosperity of the Anglo-Argentine Co. was, of course, a very 
small one comparatively, but it was all-important to them. They 
received from the Anglo-Argentine Co. £70,660 a year, which was. 
a first charge upon the revenue of that company, which now 
amounted to considerably over £1,000,000 a year. ‘Their amortisa- 
tion funds had been more than fully maintained, and the basis on 
which they originally established them had been proved to be very 
satisfactory. It was first by the investment of certain sums for 
the debenture-holders, and then for the general amortisation furd. 
They applied the rents of various farm and other properties they 
had, to the funds, and whereas in 1911 they placed £3,650 to the 
funds, last year they placed £4,500, and this year they were 
applying the sum of £5,000. With reference to this fund, it would 
be satisfactory to shareholders if he just read a passage from the 
auditors’ certificate. Messrs. Cash, Stone & Co. said: “In our 
opinion the porition of both the funds is quite eatisfactory, and 
the purpose for which they were instituted has, up to the present, 
been more than fulfilled.” He thought that must be satiefactory 
to them all. The only item in the accounts to which he need 
refer, was £144 for the registration of their debenture stock 
trust deed under the new Argentina Debenture Law. That, of 
course, was an item which wouid not recur. 

Mr. E. H. Woops seconded the motion, and after MR. CUFFE 
had expressed his satisfection, the :eport was adopted. 


New Companies in 1913.—The Investors’ Guardian 
has published its annual analysis of company registrations. 
The statistics of new registrations are stated to faithfully 
reflect the cramping influence of a money market stringency. 
There was an increase of 1 per cent. in the number of registrations, 
but the total capitalisation at £146,766,000 is 11 per cent. less. 
We select the following figurcs relating to certain sections :— 


English regi: traticns. 1911. 1912, 1913, 
Number of ccmpanie 5,959 6,786 6.872 
Coal and fuel .. .. £4,805.680 £4,973,845 £6,644 383 
Electric .. 8166645 7,579,780 6 102,389 
Engineering atd hardware .. 8,494 462 8,885,757 10,774 891 
Motor, cycle ard carriage. . 2,921845 7,283,879 8,934 265 
Oil .. 15,860 820 23,633,182 12,978,989 
Plantation and rubber 9,458 775 8,2.9,965 4 338,500 
Railways and tramways .. 5,186,855 3,164,200 2,764,007 


Scarbcrough Electric Supply Ltd.—The report 
for the year ended December 31st states that there has been con- 
nected to the mains the equivalent of 4,546 (30-watt) lamps, 
making a total to date of 122,875. The units supplied, including 
the 300,000 minimum supply to the tramways, were 997,503. 
After placing £1,000 to depreciation account there is a balance on 
revenue account of £3,847. The directors recommend a dividend 
at the rate of 3 per cent. for the year, absorbing £3,000, leaving 
£847 to be carried forward. Mr. J. B. Simpson has retired from 
the board after 20 years’ service. 


Wemyss and District Tramway Co.—The directors 
report that the traffic receipts for the year are £15,845, and the 
profits £4,351. It is proposed to write off £500 for the betterment 
of the undertaking, to add £1,306 to the depreciation reserve fund, 
to pay £1,255 in dividends of 73 per cent. on the ordinary and pre- 
ference shares, and to carry forward £1,072. This is the first time 
the cumulative preference shares have exceeded the guaranteed 
6 per cent. The line is being doubled from Leven to Buckhaver, 
the first stege in the provision made to accelerate the service to 
Kirkcaldy. 


Aberdeen Suburban Tramways (Co,—The profit 
earned for the half-year ended January 31st, amounted to £1,484, 
making, with the sum carried forward from the previous half- 
year’s accounts, a balance of £2,453. The directors recommend 
that the sum at the credit of profit and loss account should be 
carried forward as usual at this time. A new agreement has been 
concluded with the Corporation of Aberdeen for the supply of 
electric energy to the company at a price of 1d. per unit, being 
reduction of $d. per unit from the price at present payable. 


Vulcan Boiler and General Insurance Ce., Ltd, 
—The directors report £62,160 at credit of revenue account, 
including £9,035 brought forward. . After placing to current risk 
and reserve fund £7,500, £1,200 to superannuation and benefit 
fund, a final dividend of 6s., together with 2s, Lonus, per 50s. paid 
share is recommended, making 25 per cent. for the year, carrying 
forward £9,320. 


Ascot District Gas and Electricity Co,—The directors’ 
report for the year ended December, 1913, shows a profit on gas 


‘account of £5,320 and £1,592 on the electricity account, 
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Consolidated Diesel Engine Maaufacturers, Ltd. 


Mr. J. M. Fetts presided on Friday at Salisbury House over 
a largely attended extraordinary meeting of Consolidated 
Diesel Engine Manufacturers, Ltd., to consider resolutions put 
forward by the majority of the shareholders’ committee and 
amendments by Mr. HE. A. Richardson, who was also a mem- 
ber of the shareholders’ committee. 

The resolution before the meeting was to the effect that 
the report of the majority of the shareholders committee (the 

rincipal points of which were given in last week’s ELEc. 

EV.) should be approved, that the provisional agreement 
dated February 28th, 1914, made between Messrs. Alphonse, 
Georges, Gaston and Charles Carels, and Usines Carels Frerés, 
Ltd., on the one part, and Mr. J. C. Inglis on behalf of the 
shareholders’ committee on the other part, be ratified; that 
the company be voluntarily wound up and re-constructed, 
and the new company be registered as the British Diesel Oil 
Engines, Ltd., or some other similar title. 

The CHAIRMAN expressed the hope that shareholders would 
do nothing to unduly depreciate the property of the company, 
but would bear in mind the permanent. interests of the com- 
pany. He proposed that the meeting should first vote on the 
resolution of ratifying the agreement with Messrs. Carels, as 
this was. proposed not only by the majority of the committee 
but also by Mr. Richardson, who would move an amendment. 

Mr. J. H. Davipson, in moving the resolution of the 
majority of the shareholders’ committee, pointed out that 
unless a majority of three-fourths of the shareholders was 
obtained they could neither reconstruct nor go into voluntary 
liquidation. It would mean a deadlock and compulsory wind- 
ing-up, which would be ruinous to the company. He ought 
to mention that Mr. Gregson had cabled withdrawing his 
name from the report. The committee had considered the legal 
liability of the promoters and directors, and saw no reason to 
doubt the honesty and integrity of the directors. Hence they 
had decided to abandon all legal proceedings against the 
directors. 

At this stage, at the request of shareholders, the full agree- 
ment proposed with Messrs. Carels was read. 

Mr. Davidson, continuing, explained the reason why the 
committee recommended the abandonment of their half-share 
in the works of Messrs, Carels. He said that from a report by 
Messrs. Deloitte, Griffiths and Co., the liabilities of Messrs. 
Carels, apart from trade creditors, was on January 14th, 1914, 
£215,000; and if their company held half of these shares, they 
would be liable for half of this amount. The majority of the 
committee suggested reconstruction on the basis of the English 
works only, and that would mean an assessment on the shares. 
On the other hand Mr. Richardson simply suggested that they 
had had enough of such a, miserable company, and that they 
should wind up and cut their inevitable loss. Mr. Fells again 
wanted to reconstruct on the basis of retaining the half inter- 
est in Carels. ‘It was for the shareholders to choose which 
course they though fit. 

Mr. Peppie seconded the resolution, and charged the direc- 
tors with considerable neglect of the interests of the share- 
holders in their dealings with Carels. Incidentally he 
mentioned that the high-speed engine had to be abandoned 
and the other types of engines supplied by Carels during 1913 
had been satisfactory, and a profit had been made but not 
a large one. The committee had inspected the Ipswich works, 
and could not complain as to the capital expenditure there. 

Mr. EH, A. Ricnarpson then moved as an amendment that 
the provisional agreement with Messrs. Carels be ratified, and 
that the a be wound up voluntarily. He said he had 
repeatedly asked for a certified statement of their financial 
position to date, but it had not been forthcoming. It was un- 
thinkable that any commercial or technical men would under- 
take the position. of directors until they knew everything was 
satisfied. The orders they had got had not proved satisfactory, 
for they were orders taken at any price. To subscribe to a 
reconstruction scheme simply meant prolonging the agony. 

Mr. Gover seconded the amendment. 

Mr. Lawson (a member of the committee) said up to a point 
he sympathised with Mr. Richardson, but he felt after a visit 
to the Ipswich works that they had a property worth saving. 
He also had the assurance that suitable men could be found to 
carry out a scheme. Before voting he thought they ought to 
know what scheme the board intended to produce at the ad- 
journed meeting. 

The CuarrMan said that Mr. Gregson, who had 12,000 shares 
and had signed the report of the shareholders’ committee, had 
withdrawn his name from the circular. The main difference 
between him and his colleagues was the question of the reten- 
tion of their interest in Carels Fréres. He considered that the 
committee had gone astray in endeavouring to do something 
without taking technical advice either as regards engineering 
or financial questions. The committee had referred to the 
obligations of the Carels business, but, as a matter of fact, 
the amount ‘owing to the firm was in excess of their obliga- 
tions. As the holder of £100,000 shares in the company, the 


‘Carels Co. could have used their vote in favour of the tempt- 


ing offer made by the committee, but with the high sense of 
honour which the firm had they would not do so. Although the 
capital, etc., required adjustment, yet. he had no reason to 


‘modify his previous view, that, given that the company was 


wisely directed and well managed, it had great potentialities. 
In eonclusion he characterised the proceedings of the share- 


holders’ committee as being those, of ‘‘ Alice in Wonderland.” 

Answering Mr. Spenser, the CHAIRMAN said the company had 
no monopoly in the manufacture of Diesel engines. _ 

Mr. BRENDON, representing Messrs. Carels Fréres, said that 
he was informed by his clients that the obligations of Carels 
Fréres were in no sense debentures or mortgages. They were 
simply loans, and would rank with the claims of other com- 
panies. The scheme in the agreement would in no way care 
for his clients. 


A show of hands. was then taken on the question of the 


agreement with Messrs. Carels Fréres, and this was lost by a 
large majority. 
The amendment of Mr. Richardson to wind up the com- 


pany voluntarily was then put, and carried, and stood as the 


substantive motion. 

The CHamrMan then moved an amendment that the meet- 
ing be adjourned till March 10th, and that in the meantime 
the directors, with an advisory committee, consider a scheme 
for the carrying on the company which might be considered 
with Mr. Richardson’s proposition. 

é she Chairman’s amendment was carried on a show of 
ands. 


It was stated that the Chairman had proxies for 110,000: 


votes. 


Waste Heat and Gas Electrical Generating 
Stations, Ltd, 


Tue directors report that the profits earned during the year 


ended 31st January, 1914, after deducting administration ex- 
penses, amounted to £38,245 (for 1912 £36,010) less trans- 
ferred to the credit of reserve account £9,500 (£9,500), plus 
the balance brought forward £8,965 (£7,555), and the profits 
available were £37,710 (£34,565). The directors propose a 
dividend at the rate of 8 per cent. for the year, absorbing 
225,600 (£25,600); of this an interim dividend of 23 per cent 
was paid in August, 1913. There is a balance to be carriec 
forward of £12,110, as compared with £8,965. Including the 
amount transferred from the profits of this year, the total 
amount standing to the credit cf the reserve account is nov 
£42,851, and the redemption funds in respect of plant sup 
plied on hire-purchase terms amount to £5,679. The company 
acquired during the latter part of the past year two new 
generating stations at Horden and Shotton, in the County o 
Durham, where exhaust steam from the works of the Horder 
Collieries Limited is utilised. Each of these stations has # 
capacity of 1,350 u.p. and satisfactory agreements have been 
made for their operation and maintenance. The shares which 
the company holds in the Bankfoot Power Co., Ltd., are now 
fully paid and have yielded a satisfactory return. The com- 
pany has taken up £45,100 second debentures of Cleveland 
and Durham Electric Power, Ltd., which have been issued 
recently under the re-arrangement of that company’s deben- 
ture stocks. These debentures carry interest at the rate of 
6 per cent., and are re-payable, by means of a sinking fund in 
25 to 30 years. The whole of the company’s generating 
stations and plant have been maintained. in thoroughly effi- 
cient repair during the year. Certain proposals under which 
the company will erect further generating stations for the 
utilisation of waste heat or gas are still under consideration, 
and it is honed that the negotiations will be concluded during 
the course of the present year. 
The meeting is to be held to-day at Newcastle-on-Tyne. 


City and South London Railway Co. 


Tne annual meeting was held on February 18th at the West- 
minster Palace Hotel, the Right Hon. C. B. Stuart Wortley. 
K.C., M.P., presiding. 

In proposing the adoption of the report (see ELsc. REV. 
p. 280), the CHairMaN said there had been a heavy drop in 
receipts, coupled with a serious rise In expenses. These were 
showings which all would hope were due to temporary causes, 
and would disappear with the removal of those causes. There 
had been an enormous development in surface competitior 
Both in quantity and quality the rival means of transport. 
had been improved in ways which their present resources did 
not enable them to adopt. Those adverse influences were al- 
ready in operation a year ago. Their view of their importance 
and their menacing nature prompted the advice which tney 
gave to the ordinary shareholders to exchange their shares 
for London Electric, and to their preference stockholders to 
join with their new partner (the Underground Electric Rail- 
ways Co. of London, Ltd.) in seeking power to modernise and 
re-equip the whole installation of the City and South London 
Railway. The only matter in which their foresight fell short 
of reality was that they under-estimated the rapidity of the 
development of the new forces arrayed against them. They 
claimed, however, that that. unexpectedly more rapid develop- 
ment of tha’; competition, to the extent by which it exceeded 
their forecast, only added to the justification of the policy 
that they advised. That policy was that they should apply 
to Parliament for powers to effect a physical junction at 
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Camden Town with the Hampstead Tube of the London Elec- 
tric Railway from Euston, and to make such enlargements of 
their own tunnels and renovations or replacements of the rol- 
ling stock as would be suitable for an up-to-date modernised 
tube railway service right through from Clapham Common, 
through the Bank, King’s Cross, and Euston, to Hampstead, 
and, eventually to Edgware. They made in due course their 
application to Parliament and obtained these powers. Their 
bill received the Roya! Assent in August last, and it was under 
the special powers therein conferred that they were proposing 
to charge to capital the shortage in the interest of their 1903 
preference stock for the latter half of the year under review. 
The engineers were actively at work on the preparation of 
the working plans for the reconstruction of the tunnels, and, 
with the improving conditions of the money market it was 
hoped that in the near future arrangements could be consum- 
mated for financing the contemplated alterations and im- 
provements. He might say that they had not left untried 
such means as their existing resources permitted of bringing 
back or retaining the traffic that was leaving them. They 
had run more train miles by 2.71 per cent., and more car miles 
by the lesser percentage of 6.36 per cent. These figures 
showed that they had sought to make their service more at- 
tractive by running more frequent trains. But they showed 
also that this had not been extravagantly done, because the 
increase in car mileage measured against the increase in train 
mileage, suggested care taken in seeing to it that where pos- 
sible some of the added trains should draw no more cars than 
the public wanted. Another evidence of the same economy was 
the fact that their total costs per train mile were less than 
in 1912, being 14.396d. against 14.632d. Unfortunately this 
improved service did not get from the public the full 
response desired, for the number of passengers was down by 
7.86 per cent., and the total passenger receipts were down by 
9.25 per cent. Likewise the passenger receipts per train mile 
were down by 4.54 per cent.,, and the total receipts per pas- 
senger were down by 0.82 per cent., while the cost per pas- 
senger was up by 0.129d. (about one-eighth of a penny). This 
explained the heavy decrease in net receipts; but on the receipts 
side he might add that the financial result of the decrease in 
the number of passengers were made worse by the fact that in 
consequence of a lowering of fares on the L.C.C. tramways in 
their district, they considered it advisable to make certain 
reductions in their own fares. These took effect on November 
Ist last. The increase in expenses was contributed to by 
improved conditions of service granted to certain of the staff, 
and to the higher price paid for coal, during the year under 
review; their increased train mileage also caused them to con- 
sume a larger tonnage than in 1912. In conclusion he reminded 
them that they were now in a period of transition, and tran- 
sitions and changes generally brought about discomfort and 
anxiety. They must hope that in their case they were now in 
the most uncomfortable and anxious stage of their change, 
and that before very long the changes in their condition would 
be for the better. 

Mr. C. T. Jenkin seconded the motion, and the report was 
adopted. 


Newcast'e and District Electric Lighting Co., Ltd. 


Tue directors’ report for the year ending 3lst December, 1913, 
shows that the units sold were 16,863,440 as against 14,789,149 
sold in 1912, an increase of 14 per cent. The gross profit 
was £30,824, plus £8,695 brought forward, making £89,519, 
less interest on 43 per cent. first mortgage debenture stock, 
6 per cent. second mortgage debentures, temporary loans, &c., 
£15,829, and deducting interim dividend paid 16th August, 
1913, £4,201, leaving an available balance of £19,489. I[t is 
proposed to pay a dividend at the rate of 5 per cent. per 
annum (less income tax) for the December half-year (making 
with the interim dividend 4 per cent. for the year) absorbing 
£7,002, to transfer to second mortgage debenture redemption 
fund £2,001, to write off second debenture issue expenses 
£400; and to carry forward to 1914 £10,076. The direc- 
tors have redeemed during the year a further £2,200 of the 
company’s 6 per cent. second mortgage debentures. As in 
previous years the whole of the property owned by the com- 
pany, including plant, machinery, mains, etc., has been 
maintained in a high state of efficiency out of revenue. At 
tbe meeting to-day, Friday, the shareholders will be asked to 
sanction an extension of borrowing powers by £50,000 beyond 
the limit fixed by the articles. 


Para Electric Railways and Lighting Co, Utd. 


Tue directors report that the revenue for the year ended 30th 
November, 1913, after providing for all expenses in London 
and Para, is £128,857, plus £9,870 brought forward, and dif- 
ference in exchange, interest and transfer fees, etc. £2,178, 
making a total of £140,906. Deducting therefrom interest and 
sinking fund on debenture stock £38,500, and interim divi- 
dends paid for the half-year to 3lst May, 1913 :—On preference 
shares, 3 per cent. for half-year, £9,600, on ordinary shares, 
5 per cent. for half-year, £19,500, there remains a balance of 
£73,506. Out of this it is proposed to place to depreciation 
and renewals reserve £15,000, and to contingencies reserve 
£10,000, to pay a final dividend of 3 per cent., less income 
tax, on the 6 per cent. cumulative preference shares for the 


half-year to 30th November, 1913 (making six per cent. for 
the year) £9,600, and a final dividend of 5 per cent. less 
income tax on the ordinary shares for the half-year to 30th 
November, 1913 (making 10 per cent. for the year) £19,500, 
leaving a balance to be carried forward of £19,206. 
A new boiler has been installed in the power house 
and 11.5 kilometres of new underground cables have been 
laid, replacing an old boiler and old underground cables of 
the value of £6,204, which amount has been charged against 
the renewals reserve and credited to construction capital ac- 
count. The capital expenditure of £8,722 represents the ad- 
dition of eight new cars and other minor additions to equip- 
ment. The physical condition of the plant, and operating con- 
ditions generally, have further improved. The directors report 
the death on 31st October, 1913, of their chairman, Sir Williams 
Evans-Gordon. Mr. Follett Holt was elected a director on 
7th January, 1914, and subsequently elected chairman. 
The annual meeting is being held to-day. 


Liverpool ‘Ovethead Ralway Co, 


Tue annual meeting was held on February 17th, at Liverpool, 
Mr. H. C. Woodward presiding. . 

The CHAIRMAN, in moving the adoption of the report (see 
Etec. Rev., p. 283) said that it showed the best results ob- 
tained since the year 1900, when the severe electric tramway 
competition was started. They had carried during the past 
year on railway and tramway a million passengers more than 
in the previous year, and the greatest number since the rail- 
way was opened for traffic, now just twenty-one years ago. 
This increase was general in all classes, and had yielded an 
increased revenue of £6,840, at an extra expenditure of £1,694. 
They had placed £4,000 to renewal fund, which now stood 
at £49,842, they had added £400 to contingent fund, and the 
usual premium to the insurance fund, which stood respectively 
at £2,100 and £1,646. A further £340 had been applied to 
extinguishing the cost of the new debenture issue, With refer- 
ence to the amount placed to the credit of the renewal fund, 
he stated that for a few years after the opening of their tram- 
ways between Seaforth and Crosby they allocated £4,000 a year 
to that fund, but owing to increased competition and falling 
receipts this was reduced to £3,000 after 1905. They had now 
been able to reinstate this figure, deeming it wise in good 
years to strengthen their financial position, so as to provide 
for any necessary expenditure due to an expanding business. 
The expenditure for the year on the railway amounted to 
£44,501, and on the tramways to £10,975, making a total 
of £55,476, an increase of £1,694, accounted for principally 
by increase in wages, extra cost of coal, and ‘National Insur- 
ance premiums. The maintenance of the structure and the 
rolling stock and electric equipment had received careful 
attention, and the whole were in excellent condition, being 
periodically overhauled. ‘Their traffic was keeping up well. 
The opening of the Gladstone dock had resulted in the 
transfer to it of several of the Cunard liners from the 
Huskisson and Canada docks, and this was no doubt bring- 
ing them increased revenue. Their recent issue of debenture 
stock amounted to £165,580. This was £40,920 less than they 
had previously to pay interest upon, and was £60,920 short 
of the total amount that they proposed to issue in replacement 
of the terminable debentures, which expired on January lst, 
1913.’ Although their accounts showed a considerable saving 
of interest due to this circumstance, yet with the view of 
correctly adjusting their capital account, the directors would 
be pleased to allot the whole or any portion of this unplaced 
balance, and if there were at the meeting any capitalists 
suffering from the present three per cent. bank rate, and the 
consequent reduction of interest on their bank deposits, they 
would be well advised to consider whether a home railway 
debenture of this quality, paying four per cent., and with 
its interest guaranteed by the Mersey Dock Board, would be 
much longer procurable at par.. After referring to the retire- 
ment from the board of Sir Wm. Forwood, who had given 
long and valued services as chairman of the company, and to 
the election of Mr. Joseph U. Hodgson as a director, the chair- 
man gave hearty acknowledgment of the capacity, industry, 


- and energy displayed by the engineer and general manager, 


Mr. E. J. Neachell. The entire staff of the railway had gone 
through an extremely busy year with great credit, and_they 
had happily been entirely free from serious accidents. Before 
concluding he referred to a subject that had been freely 
discussed lately, the question of cross-river traffic between 
Liverpool and Birkenhead, and whether this should be further 
catered for in the shane of a tunnel or a bridge across the 


Mersey. That did not at the moment directly affect their - 


interests, but it might do so ultimately, both as to traffic and 
local taxation, if the Corporation of Liverpool should decide on 
adopting either of the schemes spoken of. If they looked at 
the question from a financial point of view, they should re- 
member that no competent person had expressed the opinion 
that either tunnel or bridge was likely to pay reasonable 
interest on the capital sunk in the enterprise. The Mersey 
Tunnel Railway already existing, carried’ in 1913 about the 
same number of passengers as the Overhead Railway, but its 
total cavitalisation was over 34 millions, as against rather less 
than one million in: their own case, and the results to the 
original shareholders did not tend to encourage the construc- 
tion of a second tunnel. 

The report was adopted. 
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Metropolitan District Railway Co. 


Tue annual meeting was held at the Westminster Palace 
Hotel on Thursday of last week, the Rt. Honourable Lord 
George Hamilton, G.C.S.I., in the chair. 

THE CHAIRMAN, in moving the adoption of the report (see 
EuectricaL Review, p. 823), said that owing to the change 
in the form of the accounts it had not been possible to give 
detailed comparisons between the accounts and statistical 
returns of the present and preceding years. Whilst there- 
fore it had not been practicable to make detailed comparisons 
in the accounts themselves, they had been able to adjust 
the 1913 figures on the basis of the 1912 figures. Those com- 
parisons showed that the gross receipts on revenue account 
amounted to £709,558, being an increase of £18,648 or 2.7 per 
cent. over the receipts for the corresponding year. The 
passenger receipts amounted to £670,636, an increase of 
£17,966 or 2.75 per cent., whilst the average receipt per pas- 
senger was 1.82d., which was exactly the same as for the 
corresponding period. The working expenses increased by 
£14,666 over the corresponding period, or 5.06 per cent. This 
increase was principally due to the increased cost of coal, 
namely £5,442; increases in the wages of the staff, due to 
new and improved conditions of service, approximately £7,000; 
National Insurance £1,040; whilst rates went up £488. The 
car mileage on the District Railway proper increased by 44,773 
or 0.27 per cent., whilst the passenger receipts per service car 
mile was 10.039d. or an increase of 2.66 per cent. over the 
corresponding period. The percentage of operating expenses 
to gross receipts was 42.95 per cent. compared with 41.98 per 
cent. for the corresponding period. Referring to the accounts, 
the Chairman said that comparing 1913 with 1912, they were 
able to pay 3 per cent. more on the second preference stock, 
and carry forward an enhanced balance of £4,130. A con- 
siderable improvement had been effected during the year in 
the work connected with the flying junctions at Earl’s Court. 
These improvements enabled them to handle expeditiously 
and without stoppage the increased volume of traffic. The 
work at Charing Cross Station would be very shortly com- 
pleted, when a really effective means of interchange would be 
established between the railway and the Bakerloo and Hamp- 
stead lines, and he thought the station must become a large 
exchange centre for passenger traffic between the above- 
mentioned railways. Looking back at the somewhat abnormal 
circumstances of the past year, he did not think they need 
be dissatisfied with the results obtained. The price of coal 
was exceptionally high, and the weather during the last six 
months abnormally warm and fine and consequently prejudicial 
to underground travel. They also had to meet for the first 
time the full cost of the Insurance Act, and the conditions 
of service of certain classes of their employees had been im- 
proved. Such increases of expenditure from time to time 
were unavoidable, and where the revenue against which they 
were charged was, from the nature of the enterprise, con- 
stant rather than elastic, they temporarily curtailed the record 
of increased profit. The fact that the District Railway carried 
no freight and was only a passenger railway of limited dimen- 
sions made the development of its revenue much slower than 
was the case with companies carrying both freight and pas- 
sengers for long distances; but whilst the growth of the 
revenue ‘was slower, it was léss liable to fluctuations. The 
past year’s experiences confirmed previous hopes that, though 
slow, the progress was unbroken and should so continue to be. 

Mr. W. H. Brown seconded the motion and the report 
was adopted. 


London Eleciric Riilway Co, 


Tue Right Hon. Lord Farrer (chairman) presided on Febru- 
ary 19th at the Westminster Palace Hotel over the ordinary 
general meeting of the above company. 

In moving the adoption of the report (see Exsc. REv., p. 
821) the CHARMAN referred to the change in the form of the 
accounts and statistical returns owing to the new rules pre- 
sented by railway companies, and also mentioned the capital 
powers given under the.Companies’ Act of 1918. During the 
year £36,923 of debenture stock was issued and sold, the pro- 
ceeds of which were used: towards the payment of the costs 
of extensions to the railways. Temporary loans were obtained 
from their bankers of £200,000 on the security of £260,000 
of debenture stock, but in January, 1914, £404,971 of deben- 
ture stock was sold, and out of the proceeds the temporary 
loans had been repaid, and the balance placed the company in 
a satisfactory financial position. The capital expenditure for 
the year was £638,074. Of this amount on lines open for 
traffic £71,368 was expended in connection with the Padding- 
ton extension, which was opened for traffic on 1st December; 
the results from operation had so far been encouraging, 
and showed that the linking up of the great termini of Lon- 
don was useful alike to their undertaking and to the public. 
£34,622 had been expended on the improvements at Oxford 
Cireus station, where escalators were being installed and 
provisions made for a concourse booking hall at the basement 
level, thus freeing the ground floor area which was being let 
on very advantageous terms. £806 had thus far been ex- 
pended on escalators which were being installed in conjunc- 
— with the Metropolitan Railway Co. at Baker Street 
station. 


On lines belonging to the company not yet open 


for traffic there had been expended at Charing Cross £114,209, 
and it was hoped that these works would be finished early in 
March, when the complete transformation of traffic facilities 
at that spot should begin to materially help the revenue. 
Further lands had been acquired for the Edgware and Hamp- 
stead extension necessitating an expenditure of £22,881. On 
the Richmond extension £4,580 had been expended, and on 
the Queen’s Park extension £351,925. £23,833 had been ex- 
pended on electric power stations, etc., on miscellaneous im- 
provements. and additions. When all improvements which 
were now being carried out had been constructed and com- 
pleted the railway would be linked up with other existing rail- 
ways in a comprehensive manner and would enable passengers 
to take advantage of the convenient means of interchange 
from one railway to another and from all parts of London 
with rapidity and the least possible inconvenience. The esti- 
mate of further expenditure on capital account was £219,400. 
The estimated cost of works not yet commenced and in 
abeyance was £1,156,500 which comprised the cost of the 
extension to Richmond, the extension from Golder’s Green, 
and the linking up of the City and South London railway at 
Camden Town with the Hampstead line, The capital powers 
and other assets available to meet these expenditures were 
£2,160,596. The gross receipts had amounted to £715,319 
being a decrease of £3,293 or 0.46 per cent. compared with 
the receipts for the corresponding year. The expenditure 
had increased by £14,858 or 4.67 per cent. Of this amount 
upwards of £4,000 represented increase in wages due to new 
and improved conditions of service, and £640 for National 
Health Insurance. £9,000 was represented by increased cost 
of coal. Rates and taxes had increased by about £500. The 
car mileage showed an increase of 645,600 miles or 3.47 per 
cent., while the passenger receipts per car mile were 8.85d. 
compared with 9.18d. for the corresponding year. The per- 
centage of operating charges to gross receipts were 43.61 
compared with 41.64 for the corresponding period. During the 
year nearly 96,000,000 passengers (excluding journeys by 
season ticket holders estimated at 4,500,000) had been carried 
at an average fare of 1.70d. per passenger. He could not 
end his remarks without paying a tribute to the managing 
director, Mr, Stanley, and all the officers and staff for the 
manner in which the work had been and was being carried 
out. Some of their pictorial advertisements to-day were 
almost a new National Gallery in themselves. Railway 
Directors came in for a good deal of criticism at the present. 
day. ‘They obviously could not attend to the details of daily 
operation, but they could see that these were efficiently per- 
formed. The management of the lines were always desirous. 
to please the public and ready to welcome suggestions for 
improving services or accommodation, subject of course to 
the necessary financial exigencies. The price for transporta- 
tion in London was exceedingly moderate, and he asked those 
who were ratepayers to consider the enormous saving to the 
London ratepayer that had been made by private enterprise 
working underground railways, in cheap transport for the 
masses, and the improvement to the health of the community 
which resulted by enabling workers to obtain a larger area 
for their residence. They hoped and believed that as the 
traffic needs of London increased, so their railways would 
prosper and enable them to continue the same policy with 
the full financial success that such an enterprise certainly 
deserved. 

Sir ALGERNON West seconded the motion and it was 
adopted. 

Subsequently a special meeting was held, and resolutions 
approving of the Bill deposited by the company in Parlia- 
ment, were carried. 


Paisley District Tramways Co., Ltd. 


THE annual meeting was held at 83, Cannon Street, E.C., om 
19th, Mr. Owen Huau SmirH presiding. 

THE CHAIRMAN said that the directors had only to report 
that the traffic had increased very satisfactorily and that all 
the additions to the profit had gone to the maintenance of 
the tramways system and roadway. That was a trouble that 
they would always have to face. The result of the year’s 
working was that the revenue amounted to £62,876, and the 
expenses to £41,475, leaving a balance of £21,400. The 
Chairman, having referred to the manner of dealing with 
this (see ExrctricaL REVIEW, p. 281), said that the traffic 
receipts showed an increase of £4,129, and the expenses an 
increase of £5,807 as compared with the receipts and expenses 
for 1912. The increase in expenses, although partly due to 
running an additional service of cars and the increase in the 
local rates, was mainly owing to increased cost for the main- 
tenance of the track and roadway. This was largely due to 
damage caused by the increase in the heavy traffic of motor 
lorries and other heavy traffic. The matter was engaging the 
very serious attention of the directors, but they regretted to 
say that during the current year they did not anticipate any 
relief in this respect. A dividend on the ordinary shares was 
paid for the first six months of the year at the rate of 2 per 
cent., but owing to this heavy expenditure they thought it 
advisable not to pay any further amount this year but to 
increase the carry forward. 

Mr. Jonn Youne seconded the motion. 

In the course of a conversational discussion which ensued, 
and which was joined in by Mr. Youna, Mr. W. M. Morpxy, 
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and the CHAIRMAN, it was stated that the company paid 
everything out monthly and provision was made in the 
sinking fund for any repairs and maintenance. It 
was pointed out that the company had not yet got through 
half its life, and the directors were trying to make 
good out of revenue the items of depreciation of stock, 
repairs, etc. The only increase practically in the cost of 
working expenses had been in regard to the rates and taxes, 
but there had been an increase in the cost of repairs. On the 
question of the renewal of the lines, the opinion was expressed 
that when that had to be done the cost would be about £5,000 
a mile. It was urged that it was a great pity that people 
who helped to wear out the lines could not be made to help 
them in renewing them, and it was suggested that if this 
course was carried out it would be the local authorities who 
would have to do it. They had as heavy motor traffic over 
their lines as was to be found in any part of England, and 
the Chairman expressed the opinion that it would be impos- 
sible to find any part of England where people suffered more 
in this respect, as very heavy boilers and other heavy traffic 
passed over the tramways and on the tramway track. In 
making a new track it would undoubtedly be necessary to 
have at least eight inches of concrete, although he believed 
that it was considered that six inches was generally enough 
for ordinary traffic. 
The motion was adopted. 


Ceatral Loadvn Railway Co. 


Lorp Grorce Hamitron took the chair on February 19th at 
the annual meeting held at the Westminster Palace Hotel. 

'‘'HE CHAIRMAN, 1n moving the adoption of the report (see 
ELEcTRICAL REVIEW, p. 822), said that owing to the new form 
of accounts they had not attempted the customary compari- 
sons between the working of the current and the preceding 
years. The Liverpool Street extension was opened and in 
working order in July, 1912. In making the comparisons he 
proposed to do, it must be borne in mind that the year 1913 
had the benefit, so far as the passenger receipts were con- 
cerned, of the working of the extension for the whole year as 
against five months only of 1912. Working expenses, on the 
other hand, were relatively increased in 1913 as against the 
preceding year. The receipts from passengers had given 
them an increase of £3,260 over the preceding year, parcels 
£195, and miscellaneous receipts £2,368. On the other hand, 
they had received £3,112 less from general interest. As a 
result they got a net increase for the year of £2,771. The 
working expenses amounted to £147,780, and the net receipts 
were £107,056. To this had to be added £36,502 for mis- 
cellaneous receipts, and, including the total brought forward 
from 1912, viz., £27,218, they got a total of £170,776. After 
making the provisions and payments mentioned in the report 
there would be left a balance of £20,878 as against £27,218 
carried forward from the preceding year. During the year 
«they had consumed 28,918 tons of coal, as compared with 
26,384 tons, an increase of 2,534 tons. The cost was £18,426 
against £16,714, an increase of £1,712. The number of 
passengers carried was 37,505,424 as compared with 35,939,202, 
an increase of 4.36 per cent. The working expenses were 
58.56 per cent. of traffic receints as against 57.99 per cent., 
an increase of .57 per cent. The capital account gave the 
amount of the nominal capital authorised and created, show- 
ing a balance of unissued capital of £750,000 and £250,000 
borrowing powers. The share capital and stock created was 
the same as last year, but there had been a further conversion 
of ordinary into preferred and deferred stock. The amount 
expended during the year 1913 on canital account had been 
£67,749, the main item being the Liverpool Street extension 
£38,230. The Ealing extension cost £9,031. The. estimate of 
further expenditure on capital account, excluding the Gunners- 
bury extension of £802,000, which was still under considera- 
tion amounted to £189,540. Of this, £91,000 was the 
estimated cost of the Ealing extension, for which a tender 
had been accepted, and £69,000 for additional rolling stock. 
The working of the railway during the year had not been 
associated with any incidents of exceptional importance. The 
weather during the latter part of the year was exceptionally 
fine and therefore not conducive to underground travel, and 
an investigation of the receipts of the various stations on the 
line presented the same phenomena as were associated with 
the working of the other tube railways. The traffic between 
intermediate stations did not increase rapidly, but for long 
distances or where there were good exchanges, the railways 
held their own. It was clearly, therefore, the policy of all 
enterprises of this nature to have terminal stations located 
on sites where there was a large and constant daily inward 
and outward flow of passengers. He had no doubt that the 
receipts of this line would be considerably augmented when 
the continuation to Ealing was completed and in working 
order. The service on the line had been punctual and was 
popular, and although he could not hold out hopes—looking to 
the limitations imposed upon their traffic by competition—that 
there would be a great expansion of profits, he saw no reason 
why they should not continue during the next few years to 
steadily improve their position. : : 

The Hon. A. H. Mitts seconded the motion. 


Answering a question by Mr. Tate the Chairman said the 
letting of the contracts for the Ealing extension had been 
practically completed, and it was hoped that their trains 
would be running to Ealing within about a year. . 

The report was adopted, and subsequently the meeting 
passed a resolution approving of (1) the Bill to empower the 
Central London Railway Co. to enlarge a portion of their 
railway, tunnels, etc., and (2) a Bill to empower the London 
Electric Railway Co. to construct new subways, etc. 


Bristol Tramway and Carriage Co., Ltd. 


Sm Gzorce WuiteE presided at the yearly meeting of the 
Bristol Tramways and Carriage Co., held on Februaty 18th, 
at Bristol. He expressed satisfaction that the report and ac- 
counts bore evidence of substantial progress. The gross. revenue 
for 1913 amounted to £423,816, made. up of £243,700 from 
tramways, £174,700 from carriages, and £5,400 miscellaneous. 
With the great extension of business it was natural that some 
items should show an increase, such as wages of staff, £10,573; 
coal, petrol, and traffic stores, £14,500; and in general expenses 
£6,730. This last sum was chiefly made up of three items— 
£2,121, compensation; £1,147, employés superannuation fund, 
provident society, and medical aid; and £2,123, rates and 
taxes. Rates and taxes now amounted to no less than £13,147. 
They paid the Bristol Corporation alone nearly £10,000 a year, 
and if some of the enterprising councillors would take the 
trouble to compare this with the absolutely absurd and in- 
adequate rating of their docks and electric light undertaking 
and impart their knowledge to the ratepayers, is would be 
more generally understood that the company’s rates were a real 
levy in aid of the city purse, and not’ a mere pretence, as in 
the case of municipally owned concerns. Again, by under- 
taking their part of the maintenance of the streets the com- 
pany saved the ratepayers £20,000 or £25,000 a year. Sir 
George asked them to assume that the Corporation had 
owned the tramways when the motor business began to 
develop, and asked did they imagine the Corporation would 
have permitted it to do so? The company, on the other hand, 
had started a great industry that meant huge expenditure and 
employment for 1,500 men, in addition to the 1,500 on the 
tramways. Sir George then alluded to some of the figures 
given in the report published in the EtecrricaL Review for 
February 13th, and spoke with pleasure of the fact that 
they were paying 5 per cent. as the final half-year’s dividend, 
and on their having got out of the 4 per cent. stage. Without 
making rash promises, he thought they might look hopefully 
to not having to retrace their steps in that direction. Reference 
was then made to the success of the motor omnibus service, 
and next the speaker touched on the Bristol Corporation Bill 
giving the municipality power to work the tramways they 
might acquire. This Bill was premature and without pre- 
cedent, and in a few weeks’ time the company would place 
their case against it before the House of Lords. Théy would 
go into the committee room confident in the strength and 
justice of the company’s case. The report was adopted and 
a final dividend for the half-year at the rate of 5 per cent. 
per annum declared. Sir George White, in a subsequent 
speech, said the whole situation was very complex and difficult, 
and he asked the shareholders to be confident that the best 
would be done on their behalf. 


Uaderground Electric Raitways Co, of London, Ltd. 


Tue directors report that the results of the year ended Decem- 
ber 81st, 1913, are as follows :— 

The net revenue from investments and properties (including 
general interest), after deducting general expenses and includ- 
ing balance brought forward, amounted to £623,838; the 
service of the 43 per cent. Bonds of 1933 required £84,488, 
leaving a surplus of £539,350, which will be applied as follows: 
Payment under the guarantee on Central London Railway Co. 
Assented Stocks for the year, £26,830; interest at the rate of 
6 per cent. per annum on £1,273,000 6 per Cent. First Cumu- 
lative Income Debenture Stock for the year, £76,380; interest 
at the rate of 6 per cent. per annum plus Income Tax on 
£6,136,050 6 per Cent. Income Bonds of 1948 for the year, 
£390,970, leaving a balance to carry forward of £45,179. 

Under the terms of the respective Trust Deeds, the Auditors 
have certified that the profits of the Company are sufficient to 
pay, for the year ended December 31st, 1913, the full interest 
at the rate of 6 per cent. ner annum on the 6 per Cent. First 
Cumulative Income Debenture Stock, and full interest at the 
rate of 6 per cent. per annum plus income tax, on. the 6 per 
Cent. Income Bonds of 1948. The interest on the 6 per Cent. 
First Cumulative Income Debenture Stock and Coupon No. 12 
off the 6 per Cent. Income Bonds will be payable on and after 
March 2nd, 1914. ; 

The report proceeds to refer to the progress of the various 
associated railway companies, whose statements have already 
appeared in our pages; also with the L.G.O. Oo., the Associated 
Eauipment Co., and the New Central Omnibus Co. 

In accordance with the arrangement set forth in the last 
report, the exchange of the shares formerly held by this com- 
pany in the London United Tramways, Ltd., for shares in the 
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London and Suburban Traction Co., Ltd., was duly carried 
out. ‘The results of the latter company for its first year may 
be considered as satisfactory. 

The main provisions of the London Electric Railway Co.’s 
Bill are :— 


Construction of subways and escalators (a) at the company’s Tottenham Court 
Road Station, (b) at the Company’s Piccadilly Circus Station, and (c) at the 
company’s Trafalgar Square Station; acquisition of lands for general offices; 
agreements with the Metropolitan District Railway Company, the City and 
South London Railway Company, and the Central London Railway Company 
in reference to construction, maintenance, occupation and user of subways, 
passages, escalators, Offices ‘and buildings; power to raise additional share 
and loan capital and to apply capital to purposes of Act; power to issue 
{with sanction of a resolution of a general meeting of the company) additional 
capital and unissued capital authorised by former Acts, with preferential divi- 
dent not exceeding 5 per cent.; payment of interest out of capital during 
construction; power to charge to Capital Account interest on Debenture Stock 
during construction of subways. 


The main provisions of the Central London Railway Co.’s 
Bill are :— 


Power to enlarge the running tunnels in High Holborn, power to the 
Central London Railway Company on the one hand and the District Railway 
Company, the City and South London Railway Company and the London 
Electric Railway Company or any of them on the other hand to enter into 
agreements with reference to the construction, maintenance, ventilation, erec- 
tion, occupation and uses of subways, passages, escalators, offices, and buildings 
for and in connection with carrying on their respective undertakings; power 
to acquire additional lands and raise additional capital. 


In the balance-sheet the item ‘Stocks, Shares and Other 
Property”’ stands at £13,593,696, and consists of stocks and 
shares in associated companies, as well as lands and buildings. 


Half-year ended Year ended 


Dec., 1911. June, 1912. Dec., 1912. Dec., 1913. 

Metropolitan District Railway— 

Passengers 39,897,061 42,910,560 43,092,589 89,438,332 

£300,625 £325,434 £327 ,236 £686,177 
London Electric Railway— 

Passengers 48,666,842 51,691,661 49,190,925 100,263,755 

£342,451 £363,325 £350,304 £709,872 
Central London Railway— 

City and South London Railway— 

London General Omnibus— 

P gers 221,032,378 266,169,251 580,205,335 
* 41,217,207 £1,467,122 43,191,205 

otal--- 
Passengers 315,634,599 358,452,765 830,136,702 
Receipts $2,144,662 44,983,163 


41,905,966 


Calgary Power Co.—The report for 1913 states that 
the gross earnings amounted to $240,116, as compared with 
$191,846 for 1912, showing an increase of 25 per cent. for the year. 
The net earnings amounted to $188,060, compared with $151,707, 
being an increase of 24 per cent. After: deducting net interest 
charges amounting to $100,034, $88,026 was transferred to surplus 
account, being equivalent to 43 per cent. on the common stock. 
The sum of $9,000 was transferred to reserve account, leaving the 
balance at credit of surplus account $155,655. The fourth unit at 
Horseshoe Falls plant was installed during the year, bringing the 
equipment at that point up to its ultimate capacity. An entirely 
new plant was installed by the company’s forces during 1913 at 
the Kananaskis Falls, a distance 2 miles above the Horseshoe Falls 
development, and the first 6,000-H.P. unit was put into service on 
December 27th. The other 6,000-H P. unit is now being installed, 
and should be ready for operation in February, thus completing all 
construction work at present in hand. Duplicate transmission 
lines to Calgary are now in cuccessful operation and a thixd line to 
Exshaw was installed during the year for the purpose of avoiding 
any possible transmission trouble. When the Kananaskis plant is 
in full overation, which will be about the middle of February, the 
earnings should show a substantial increase, as the company will 
then be in a position to fill all requirements for power and provide 
efficient and satisfactory service to its customers. During the year 
a new contract was entered into with the city of Calgary on terms 
mutually satisfactory to the company and the city. In order to 
provide the necessary funds for the new development, the directors 
have sold during the year £205,300 of bonds, bringing the amount 
issued up to £616,400.— Financial Times. 


New York Telephone €o.—The report for the year 
1913 shows (says the Financial Times) net telephone earnings 
$11,996 605, to which must be added dividends and interest earn- 
ings $5.770,394, and miscellaneous earnings $15,278. Total 
$17.782,278. Deducting interest $3,494,694, and adding surplus 
January lst, 1913, $14,666,002, there is a -credit balance of 
$28,953,586. The directors have declared dividends smounting +o 
8 per cent., placing to reserve for contingencies $2,500,000, mis- 
cellaneous items $37,817, leaving a surplus of $16,415,768. On 
December 31st, 1913, there were 1,082,765 stations in the system 
directly ‘operated by the company and its local connecting com- 
panies, an increase during the year of 96,985. Including the asso- 
ciated and connecting companies, there were in service in the 
whole system at the end of the year 1,931 984 stations, an increase 
during the year of 175,641 stations. Under the plan for employés’ 
pensions, disability benefi's and insurance, adopted January Ist, 
1913, there has been paid out from the fund during the past year 
$224,439. The interest added amounted to $76,358, leaving a 
balance of $148,081, which has been appropriated to restore the 
fund to its original amount of $2,000.000. 


Mackay Companies,—The regular quarterly dividends 
of 1 per cent. on the preferred shares and of 1} per cent. on the 
common shares are announced, 


Lancashire United Tramways, Ltd.—The directors 
report that the result of the working of this and the operating 
companies comprised in the company’s. system worked out as 
though they were one combined undertaking, shows traffic receipts 
£81,908, miscellaneous receipts £5,653, a total of £87,561. 
Working expenses absorbed £51,039, general charges £5,362, and 
rent of leased lines £5,041, leaving £26,119. Adding the dividend 
on holdings in the new Ss. Helens and District Tramways Co., Ltd., 
the profit of the combined undertaking is £27,653, The 
receipts, compared with those of the previous year, show 
an increase of £11,465, which includes an increase of £1,072 
from the sale of electrical energy. The traffic earnings 
amounted to 9°0td. per car-mile. The increase in expenditure 
amounted to £3,278. This was due principally to the working of 
the Little Hulton and Farnworth extensions, the increased output 
of electrical energy to outside consumers, and to a further advance 
in the price of fuel. The interest and dividends received by this 
company from the operating companies, together with sundry 
receipts, amounted to £13,936. After deducting interest on the 
prior lien debenture stock and expenses, there remains £158, which - 
has been carried to depreciation account, and there is also an un- 
divided surplus on the year’s working of the operating companies, 
after payment of interest and dividends before mentioned, of 
£14,994. The depreciation and renewal accounts and amounts 
carried forward in the combined companies amount to £29,290.— 
Financier. 


Minehead Electric Supply Co., Ltd.—The directors 
report that,there was a satisfactory expansion of business during the 
year ended December, 1913, the total units sold amounting to 
220,969, as compared with 181,417in 1912. The greater part of the 
increase has been for heating and cooking. The plant has been 
well maintained, and a large suction gas plant has been added. 
The profit on trading, after payment of interest on debentures, &c., 
amounts to £1,742 plus £11 brought forward. Deducting income- 
tax £41, and dividend on preference shares for the year £453, 
there remains £1,259, out of which a dividend of 8 per cent. per 
annum on the ordinary shares (less tax) is to be paid, absorbing 
£201, bonuses to managing director and manager and secretary, 
£77, placing to depreciation and reserve fund (making same 
£3,000) £960, carrying forward £21. Mr. R. H. Holman, a 
director of the company since its formation, has resigned. Mr, 
J. B. Marley, of Minehead, has been elected to fill the vacancy. 


Te:egraph Construction and Maintenance Co., Ltd, 
—tThe directors’ report for 1913 states that there was a net profit 
of £114,863, after charging the interest on the debentures, 
Adding £106 637 brought forward, there isa total of £221,500, 
From this is deducted the interim dividend of 5 per cent., amount- 
ing to £22,410, leaving £199,090 to be dealt with. Of this the 
directors propose to distribute a further dividend of 10 per cent., 
together with a bonus of 123, per share, absorbing £67,230, and 
to supplement the reserve fund by £20,000 (making it £125,000), 
leaving £111,860 to be carried forward. The general business of 
the company during the past year has been satisfactory. The 
works and steamships have been maintained in their usual state 
of efficiency. The meeting was held yesterday. 


Lianelly Electric Lighting and Traction Co,, Ltd.— 
The directors’ report states that the available profit, including the 
balance brought forward, is £12939, and after payment of loan 
and debenture interest there remains £9,179; out of this the fol- 
lowing appropriations have been made :—Transfer to general 
reserve £1,000, to reserve for depreciation £1,000, to renewals 
account £1,500, leaving £5,679, which less interim dividend on pre- 
ference shares to June 30th, 1913, leaves £3,879. It is proposed to 
pay the dividend on the 6 per cent. cumulative preference shares 
for the half-year to December (£1,800) and to carry forward 
£2,079. The result of the year’s trading is considered satisfactory. 
In future the preference dividend will be paid half-yearly, on 
March Ist and September Ist. 


Carmarthen Etectric Supply Co., Ltd. — The 
directors report for the year ending December 31st 1913, a profit 
of £1,067 after providing for all charges against the working. 
They have paid an interim dividend on the preference and ordinary 
shares at the rate of 5 per cent. perannum., After paying interest 
on the debentures, &c., and the interim dividend, and setting aside 
the sum of £300 as a reserve fund for renewals of ‘plant, there 
remains £326, out of which the preference dividend has been paid, 
and a further dividend at the rate of 5 per cent. per annum on the 
ordinary shares for the second half-year is recommended, leaving 
£218 to be carried forward. The number of consumers has 
increased from 250 to 374, and these are still being added to. 


Caire.—A Financial News dispatch from Cairo states 
that for the fist time the Cairo Electric Railways and Heliopolis 
Oases Co. will not pay any dividend. This company reckons among 
its directors well-known London people who represent important 
English interests. The chief reason of the lack of dividend seems 
to be the fact that last year the company was unable to sell much 
land. It has also been defeated in its action against the Egyptian 
Government for obtaining exemption from certain taxes, which 
consequently had to be paid in 1913 in one single stroke, 


Brompton and Kensington Electricity Sapply Co., 
Ltd.—The directors, after appropriating to depreciation and 
sundry reserve accounts £12,669, recommend a final dividend on 
the ordinary shares at the rate of 11 per cent. per annum. meking 
10 per cent. for the year, £7,232 to be carried forward. The divi- 
dend for 1912 was at the same rate, 
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Compania de Electricidad de Ja Provincia de 
Buenos Aires, Ltd.—The directors’ report for the year ended 
July 31st, 1913, as given in the Financial Times, states that the 
gross profit amounts to £80,340, which compares with £66,799 for 
the preceding year, showing an increase of £13,541. The ad- 
ministration and general charges in Buenos Ayres were £20,037, 
as against £21.073. This figure includes £5,396 for interest and 
discounts, which will be materially reduced during the present 
year. The average ratio of the working expenses for the year has 
been reduced to 54 per cent., and the directors anticipate that in 
the current year it will not exceed 50 percent. During the year 
£88 314 has been expended on capital account in increasing the 
capacity of some of the power houses, as well as in the purchase 
of land, and erecting and equipping the two new stations at Ramos 
Mexica and Caseros, the first of which was inaugurated in 
November last by the municipal authorities. The directors have 
again appropriated the whole of the balance of the revenue account 
to depreciation, which amount represents all the provision that 
can be made at present, but the directors trust that in future years 
the annual revenue will be able to bear the full charge that may 
be found necessary in that connection. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to :— 

Anglo-Argentine Sag Co., Ltd.—B8crip, fully and partly (£20 per cent.) 
paid, for a further issue of £1,500. 000 5 per cent. debenture stc ck. 

British Columbia Electric Railway Co., Ltd.- Further istue of £240,000 
deferred ordinary stcck. £240,000 preferred ordinary stock ; and £240,000 5 per 
cent, cumulative perpetual preference stock. 

To appoint a special settling day in :— 

Georgia-Carolina Power Co.- Fully-paid scrip for $500,000 5 per cent, first 
mortgage 40-year sinking fund goid bonds. 

And to allow the following to be quoted in the official list :— 


Metropclitan Railway Co.— £975 000 consolidated ordinary (deferred dividend) 
stock and £75 (00 & percent. preference stock yanking for dividend 


_ July Ist, 1916), 


U: derground Electric Railways Co., of London, Itd.—Further issue of 
£21,400 43 per cent. bonds of 1£83 for £100 each, Nes. 17,448 to 17 €61, 


Wreombe (Borough) Electric lighi and Power 
Co., Lid.—The directors’ report shows that during the year 
ended December 31st, 1913, further progress has been made, the 
connections having risen to 65.250, ap increase of 1,745 equivalent 
8-c P. lamps. The result of trading, including £56 brougbt torward, 
shows a profit to the credit of net revenue account of £6,298, and 
after yaying interest cn debentures and outstanding accounts 
amounti: g to £3,129, there remains £3.169 available for distribu- 
tion. A dividend at the rate of 23 per cent. for the year is recom- 
mended, and will absorb £1,000; £2,000 is to be placed to reserve 


. fund for renewal account, leaving £169 to be carried forward. The . 
meeting is to be held on March 3rd. : 


Irsmways light and Power: }1d.—The 
directc rs #bpounce a dividend at the rete of 6 per cent. per spnvm 
on the preference shares for the half-year. A meeting of the 
company was held yesterday. 


STOCKS AND SHARES. 


Tuesday Evening, 

MARKETS in the Stock Exchange have relapsed into much the 
same condition of depression, combined with stagnation, that 
characterised them during the greater part of 1913. This is all 
the more dissppointing, because of the promise of better business 
which came with the beginning of the current year. In place of 
the buoyai t optimism which then ruled, there has arrived a gloomy 
pestimirm that is probably unjustified, and which the course of 
events will prove to bave been overdine. The money market 
naturally tends to become harder towards the end of the quarter, 
but when a few more stale “bulls” bave cut their lcsses, the way 
shovid ke open to improvement in prices. For there is plenty of 
capital about, and investors are only holding their hands at present 
in strict accordance with the usual precedent, which meskes them 
refuse to buy when things are depressed, and to take a ready band 
when markets are on the mend, 

The heated discussion which continues to rage around Lord 
Claud H milton’s statement that the Great Eastern Railway was 
forced to go to the United States. for a new general manager, bas 
done the market no good. It is contenced that the Great Eastern 
bas added encther disturbing ingredient to the ferment of Labour 
discontent which is slways on the simmer. Prices have fallen 
substantially in all deyartments. Mectropolitans slumped to 43, 
but recovered to 443, leavirg them 4 down on the week ; while 
Districts are 13 lower at 31. To this l«tter resv]t the report of 
the Underground Electric Railways contributed indirectly. Better 
things had been expected, and Underground Electric £10 shares 
awe 7s, 6d. to 3, while both classes of bonds are a point 
ower. 

The acrimonicus controversy which hes been goirg on arovnd 
the biard of the Metropoliten Railwsy C: mya y eppsrently led to 
sales on the part of scme of the more timid boldeis, although, ro 


. far as can be recn, there was no special reason for this. London 


Electric Railweys irsues are steady, the report having little « ffect. 
Londcn and Suburban Debenture stock is easier, end Bntish 
Electric Tractions are also cown, except the 5 per cent. Debenture 
stock, which gained 3. Another 2 points rise carried Lancashire 
United Debenture to 86, and Metropolitan Electric Tramways 


Debenture advanced to 943. There was } rise in Yorkshire 
preference shares. 

The Electricity Supply list holds its ground with a good deal of 
steadiness. - Bournemouth and Poole Ordinary and the Second 
Preference shares are both higher, upon an increase in the dividend 
on the former to 7 per cent. for the past year. London Electric 
Ordinary are also better, thanks to the dividend increase, and St. 
James's advanced to 10. Against these have to be set falls of § in 
Westminsters and in South London Ordinary, while amongst the 
Debenture issues the only movement is a rise of 1 in County 
Seconds. Business in this market’s shares has dwindled to meagre 
proportions, and the interest stimulated a little while back by the 
dividend anticipations has been dimmed by the drabness prevailing 
elsewhere. There seems little doubt that when the other markets 
get into a more bullish stride the firmness of Electric Lighting 
shares will be renewed. 

Certainly dividend announcements from the London companies 
have been very satisfactory, and would appear to show that the 
changed conditions introduced by the metal-filament lamp are now 
working for the benefit of the companies, instead of otherwise. It 
is interesting to set out the results in tabular form :— 


Dividend per Increrse Present 
Share. cent, percent. price. 
1912, 1918, 
Brompton and Kensington (£5) .. 10 10 — 
Charing Cross (£5) ..~ .. 4s 6 6 1 5: 
Chelsea (£5) .. 3 oe ee 4 5 1 
City of London (£10) we 9 10 1 
County of London (£10) .. oie 6 | 1 13 
Kensington and K’sbridge (£5) .. 8 1 8% 
London Electric :£3) 23 3 2 
Metropoiitan (£5) .. oe 4 43 4 
St. James’s (£5) ae 10 12 2 1 
South London (£4) .. ate es 63 63 — 
Westminster (£5) .. 10 10 92 


All the quotations are cum dividend, from which it will be seen 
that the returns average fully 53 per cent. on the money. 

Affairs in Mexico have beccme more complicated and more 
critical than ever, by reason of the murder of the Englishman, 
Mr. Benton. This indefensible action was deemed so grave as to 
make it certain that the Mexican trouble would be brought at 
once to a head. So many incidents, however, have been claimed 
in the past as links which mede up an intolerable chain, and yet 
have failed to produce results ameliorating the situation, that it 
was feared the latest might also have similar indefinite con- 
sequences, 

Mexico Trams are flat at 703, and the Company’s Second Bonds 
show a fall of 2. Mexican Light and Power Preference shares 
and bonds have both dropped about 3 points. Monterey Debenture 
shed 2, and Mexican Electric Light bonds went back to 65. The 
whole of this group has been depressed, suffering, in sddition to its 


_other troubles, heavy sales from Paris. in connection with the 


financial difficulties in that centre. Rio Tramway bonds have 
fallen, British Columbia Deferred is easier, and Brazil Tractions 
dropyed 3. Para Electric Railways issues are unchanged. 

The Anglo-Argentine Tramways group is firm, but City of 
Buenos Ayres Trams shed anotber x4. The new Debenture issue 
of the Anglo-Argentine Tramways Company is quoted about 
discount. 

From a correspendent we have received an inquiry with refer- 
ence to Kalgoorlie Electric Power and Lighting Preference shares, 
the yield on which—namely, 12 per cent.— gives them an attrac- 
tive appearance, Any return of such a nature is in itself a good 
reason for looking carefully into the security ; while the fact that 
the 10s. Ordinary stand about 1s. 3d. is another warning signal 
that ought not to be missed. Kalgoonie is a mining town, 
dependent upon an industry which in Western Au-tralia has been 
none too ficurishing for several years past, and anyone buying 
Kalgoorlie E'ectric shares now should recognise that he is embark- 
ing upon a very speculative proposition. 

We have also been asked for an opinion about La Plata Trams, 
to which favourable consideration was given here some time ago. 
Since then, the company has been through a most unhappy time. 
It was discovered that heavy defalcations had taken place. The 
traffics, instead of showing that expansion which might reason- 
ably have been expected, have proved disappointing, ard the 
depression that has tinged most South American companies has 
also played a part in depressing the price of La Plata Trams. We 
Jear the nly thing to do is to await the course of events, but 
wust add that the position is anything but satisfactory ; while the 
misfortunes that have dogged the undertsking, and which arose 
after the shares were mentioned here, are sufficient to curb any 
desire to point out what may seem to be useful and profitable 
suggestions, 

The Telegraph market is noticeable mainly for the fall of 10s. 
in Reuter’s shares. which has taken the price to 9, and for a 
further slump in Marconis, due, of course, to the dragging out of 
the old scandal by reason of the debate in the House ef Lords in 
connection with Lord Murray’s purchases. The shares in the 
parent and in the sutsidiary companies have al] fallen, West 
India and Panamss lost 3. and Anglo-American Deferred again 
went back 3,tbank« principally to the wave of depression that 
overspread sticks and shares with a specvlative flavovr. Mackay 
issues are good, on a little support from New York. 

British We+tingh: use Preference are one of the firmest features 
of the week, the price rising to 30s. and holding its gain. Edison and 
Swan slip}ed back to 2s, 6d. middle, and the rest ot the fluctuations 
in this division consist mainly of small declines. Henley’s 
retained their big rise.of last week on the good dividend. \ The 
Rubher +hare market has been weakened by a fall in the price of 


.the raw material, while this week’s auction sale in Mincing Lane 


assumed fairly substantial proportions, 
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ELECTRIC RAILWAYS AND TRAMWAY¥S.«-HOME. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Quotations 
Feb. 24th. 


= 


SL 


3 
ca 


SRS 


This 


3. 


oe 


Dm 


AD 


Stock 
NAME, 
Ratiways, 100. 
London United Trane’ Deb. loo | 4 | 4 
Railway 
Do. usLands .. ..| 100 
Do, 
Do. 
Metropolitan District Ord, | 100 
Dos 16) 6 
Do. 4% PriorLien 100 | 4] 4 
Do. First Pref. .. .. | 100 
Meteo, 43 % Deb. 100 
Do 5% Deb. 100 | 
Do. 5% Pref. se, 
Do. 43% Deb. :: 100 | 4 % 
South M Metro. Trams, 6% Pret. 
Underground Elec. “Railways 2» 
(West Riding), Ord 5 | Nil] .. 
Do, 4§%Deb. .. 100 | 


ELECTRIC RAILWAYS AND 


TRAMWAYS.—COLONIAL AND FOREIGN. 


Anglo-Are, Trams, Ist Pref, 


klan 
Bombay Elec. 8. a! 
Do. ‘ Deb. 
Traction, 
Brisbane Trams Invt., Ord. 
o 5% Pr 


Do. 44% are 
B, Columbia Elec, 
Do. Pref. li 


Cape Electric Trams 
City Buenos Aires Trams (1904) " 
Do. 4% Deb. 


Colombo Elec. Tr. & Lt.5% Deb. 
Havana 5% Bon 


Bom 


8 


98 —100 
88 — £0 
1 
—124 
98 —101 
94 — 98 
95 — 98 
85 — 90 
10 — 90 


Semon 


& obm 


anila Elec. R. and Ltg., Bonds 
Mexico Trams Com 
Do. beng Con. 5% Bonds 


Do. 


6 % Bonds } 
Para Rlys. & Lt., Ord. 


Rio de trams, 
(9) 8, 0! 
8 


Do. 5 % Mort. Bonds 100 

Sao Paulo Lt. and $500 
1st Deb. 

Singapore Trams, 6 Deb. ..{ 100 
Southern El. Tr. B.A., 5 wh Deb. | 100 
Un. Elec. Trams Monte oo 5 

Do. 6% Pr 5. 

Do. 5% 1st Deb. 1g 
Winnipeg Rly., 44% Deb, 


we 
aaa 


ELECTRICITY SUPPLY 


AND POWER COMPANIES.—HOME. 


Bouraerouth & Poole, Ord. 


Do 
Central Electsic Su ly, 
Charing Cross, West End City 


Do. 6% Pret. .. 


Tt 
san 8 


o be o 


, 


Hove .. on ot 
«- | Stock; 4 4 
% Deb. | Stock 44 
London El eo 8 
Do. 6 5] 6] 6 
Do. 4% First Mort. Deb. .. | Stock] 4 4 
Me tan ee. oe 6 
Do. Cum. Pref. .. ee 5 
Do. First Mort, Deb. .. | Stock 
Do. Mort Deb... | Stock 
North Metropolitan Power Su } 100 65 65 
St. James’ and Pall Mall, Ord... 6 }10 | 12 
Bo. Deb. ee ee q 
South London, 4 
Do. % First | 100 “4 43 
ter, Ord. . de 6 | 10 10 
Do, 44% Cum 


8 es 


interim 


t 8s. Cash and 2% in Funded Corts. 


Continued on next page. 
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Sah 
ONS 


it 
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> % . 
Stock Closing | Rise Present Closing | Risa | Presen 
NAMB, or for +or| Yield Quotations | + or} Yield 
Share, Pall| p.c. | | D.C. 
* 1012] £ 5.4, 
. Brit, 8% Pref. -.. | 100 
-Do. Do. Deferred 100 } +1 
Do. Do, 6% Cum, Pr’f. | 100 
Do. Non-Cum. Pr’f, | 100 ee 
Bo. Deb... | 100 +3 | 
Do, Gtd. Assented .. | 100 ee 
Do; Pref. ... .. és | ee 
Do, Assented .. ..| 100 ee = 
ity 8, London, Pref,, 1991 
Do. Do. 1901 100 
Hastings Trams, = 
Isle of et Trams, 5 % Prof. 5 es ‘ 
Lancashire United,5% Deb, ..| 100 +2 
London and Suburban, Ord. .. 1 oe 
Do. Do. 5% Cum. Pref. 1 “ | : 
Do. . Do. 4§%lstDeb... | 100 -1 
Do. 4% Deb. .. «| 100 | 4 4 ée Lisbon Elec. Tra: 6t 1 : 
Do. Deb,:. | 100 | 44 Do. 6 % Pret, 6 
Do. 6% Deb. .. 5 5 Do. 5 % Deb. 5 
-»| 100 | 6 5 ee Madras Elec. Tr, 6 5— 5% = 
Pref, 10 6 6 Eleo, Tr. | 101 —103 
| 44 43 || Manaos Trams & 5 2 — 
an — — 
wer} {$100 | 6 | Gt 5 | — 83 
| 100 | 44 4 6 5 
--| 10 | 8 | 8 ||_ Do. 5% lst Deb. 5 | 
ee | 100 | 6 6 a | Rangoon El. Tr. & Sup., Pref. 6 5— 5 e ; 
100 | 5 | 44 | 95 — 97 
439, it Mort. oe oe 
Do. Vancouver Deb. .. | 100 —102 
Do; Con. Deb, .. 4 ee 6 | 92 — 94 —3 
Ord. «2 6 | 100 —108 
Do. 44% Deb... 6 | | +1 
5 97 — 99 
5 94 — 97 
7 44 | 95 — 97 oe 
Do. 5%ADed... ..| 5 | 6 [6 
Do. B Deb... oo | 8 Nil | 
> 
| 
ah 10 | 43 | ee | 5 
Do. Second 6 % Pref... oe 10 | 6 ee | 
Do. 44% Deb. Stock... _.. | Stock} 4% oo 
5 | 10 | 
5 ee 5 
5 
5 3 4 
Do. Do. 4% Deb... ..| 100 4 
Do. 4s % Deb, 97 ~ 100 
City of London, Ord.) .. «. | 10 18 — 19 + 4/6 
Dep.’ Pref. .. oe 10 13— 14 es 
Do. 6% Deb. .. oe | Stock | 116 —120 ee |} 82 — 8 | 4 
Deb, | 100 99 —102 ee |—2/6 : 
ee ee 01 oe 4 
| Stock | 101; +1 44 
Do. 44% Second Deb. | Stock } 100 —103 +1 
Do. 6%Non-Cum. Pref. .. 1 2 ve 
Do. 44% First Mort. Deb. .. | 100 — 87 oe | 
* Unless otherwise stat. all shares are fully paid. 
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SHARE LIST OF ELECTRICAL COMPANIES.— (Continued) 


ELECTRICITY SUPPLY AND- POWER—COLONIAL AND FOREIGN. 


Stock “Closing | Rise| Present | Stock Closi: Rise | Present 
NAME, or Dividende|- Quotations | + or| Yield NAMB, or —* + or} Yield 
Share. -| Feb, 24th. | Fatt}~-pic. = Share| | Feb, 24th. | F p.c. 
* 
Adelaide, 6: Pret’ | 5 6 | 6 8 | | 611 T}Monterey Riy.; Light & Power, 1919,)1918. £s. d. 
cutta, O: 8 Des }| 100 | 5 | 6 | .. 
Do. 5 % Pref. 5 5 5 | 414 Montreal, and Power .. | $100 | 9 | 10+ | 228 —2388 |4 510 
Calgary Power, Ist ‘Mort. Bas. - ee | 100 5 5 90 — 92 +116 8 8 Northern, is: ‘Power and Coal, ¢500 | bal 6 10 — 20 
Gon. El. Com.... ..| $100} 7 | 8 | 112 —116 —1 [618 0 Ist Mort, Bonds = ee 
Do. $100 q 7 | 123 — 9 River Plate. | Stock} 10 | .. 207 —217 |4°8 0 
cordoba Pome ‘and T., Ord. oat oe ag Non- n-Cum, Pret, 6 —108 ss 2 
. 10. Stock . 5 01 —103 oo 0 
Elec. Lt. and P. of Gochabambe, | 100 6.16 87h— 895 1614 1 Roy. Elec. Bb 100 43| 43 | 102 —104 
Elec. Supply bias” . % Ast Shawinigan Water, Capi $100 6t | 144 —148 ac 14.2% 
t Deb, 10 | 6 | | [5 6 Do. 5% Con. Ist Mart Bonds | $000 | | | 108 [412 7 
Elec, Dev. Ontario, 5 % 1 | 5. | | 99 —98 5 2 , 44% Per. Deb. .. | Stock 98 —101 |49 0 
Mort. Bonds si Toronto Power, 44 % Deb. se | DOs 95 — 98 « | 41110 
Kalgoorlie P, and L., Ord. | 10/- | .. 3 os Nil Vera Cruz Lt., and T., 5 100 5 5 88 — 90 
Da. 6 % Pref. 6. | 6t 0 0 Mort. De [SR 21 
Kaministiquia Power, 5 % Be. $500 | 5 5 | 102 —104 | 416 Victoria Falls | 6 6 #8 oe 
Madras, Ord. Mt i 1 ne eo West Kootenay Power and Lt. 100 6 6 | 108 —105 5 
Melbourne, 5 % Ist Mort.Deb... | 100 | 5.| 6 | 103 1st Mort. 6 % cola} = B 
Mexican El. Lt., 5% 1st M. Bds. si 5 5 63 — 67 -—1/7.9 8 
Do. um. Pref. .. 
st Mort. Go! 8. 5 0 
: lst M Gold Bak 5 5 16 — 80 8 16 
2nd Mort, Bonds .. | .100 6. 5 64 — 68 
MANUFACTURING COMPANIES. 
ord. on 1 | 3 | Crompton & Co, Deb. .. | 100 5 5 83 — 85 
Do. 6 ref, oo 1 6 | 617 Dick, ale 1 | Nil|.. 
Babcock & Wilcox 1 | 16 | 14t 38: +2, | 518 Do. 1 6 6 
Do, Pref. oe 1 6 14— 1 -- | 4 8 6]| Edison & Swan, A, paid 6 | Nil]... | Nil 
British Aluminium, Ora." 1% Do. fully paid ee 5 | Nil|.. Nil 
Do. 6% Cum. Pref... :.| 11] 6 s— 48 | ol] Do. 4%Deb. 10] 4 | | “1691 
Do. 5 % Prior Liens Debs... | 100 | 5 5 9€ — 99 e- |5 1 O}] Do. 56% Second Deb... ..| 100 5 5 63 — 68 oc fu ts 
. Deb, Stk. .. ee | 100 5 5 89 — 94 —1 |6 6 65||Electric Construction .. ee 1 12 6 6 
B.I. & Helsby Cables .. .. 56 110 | 8 -- |5-6 8|| Do. Pref.. ee oe 
. Pref. ee ee 5 6 6 — & Batley, Pref, 10 q q — 
Deb. .. oe | 100 4 102 —105 Le 0. ee | 100 5 6 92 — 94 oc 
British Thomson-Houston, Deb. | 100 4 4 92 — 95 - 414 9|| General Electric, 6 % Pref, os 10 6 6 1 103 "teu 6 
British Westinghouse, Pref. .. 3 | Nil] .. lya— 1% | +8] Nil Do. Deb... oe | 100 4 4 88 — 98 
_ Do. eo ee 100 4 4 68 — M71 | 512 Henley’s, Ord. es oe ee 6 | 15 | 20 14— 15 ee 1618-4 
Do. Prior Lien | 100 6 6 | 102 —105 -- |514 Do. 96. 5 4 5% 
Do. Pref. oe es ee 8/--—8/6 ee Nil India-Rubber, .. 10 | 4 — 12 oo. 
Brash, 7% Pr — oe Nil Do. Pref... 10 5 5 83— 9% —3/5 5 8 
eo 4 4 oo 0 10. eb. .. oe ee ae oo 
Do. % Second Deb. ee | 100 4 — 27 {1618 Willans & Robinson, 4% Ist 
Callender’sCable.. .. 65 |15 | .. |6 2 Mort. Deb. } 100 | 4 | 4 | 65 — 69 0 
Do. Pref... oe oe oe 5 5 + 416 5 Do. B4% Cum. Pref, oe 100 | .. ee 50 — 655 es 
Castner-Kellner .. ee es 20 — 25 
Do. Deb... ee ee | 100 4h 103 co 
TELEGRAPH. AND TELEPHONE COMPANIES. 
Amazon Telegraph - .. 10° ee | 618 Marconi’s Wireless Telegraph .. 1 | 20 | 20 5 8.5 
Do. 6% Deb-Red. | Stock |6 8 Ol] Do. 7% Cum. Partic. Pref...| 1/17 |.. | att 587 
American Telep. & "alpine Cap. | $109| 8 8 e- |6 7 O|| Monte Video Telephone, Ord. .. 1 6 6 — 3 «- 1680 
Do. Collat. Trust | $1000 | -4 4 oo Do. Pret, .. 1 5 5 Pout 
Telegraph ..|Stock| 8 8 | 4 8 New York Telep., 4 %Gen.Bnds. 100 a 100 —101 | 49-0 
6 Pref. .. os es | Do. 6 6 |5 9 4]| Oriental Telep. an 1 | 1 | tos | 411 4 
uguese el., 100 65 5 415 9 10. ed. De : ee [4 9'5 
Mort. De’ = Pacific and European Tel., 4%) 
Chili Telephone 5 0 Guar. Debs. Do. | 4 | 4 | 98-100 [400 
Commercial Cable, Bile. 4% Deb. Stock} 4 4 | 416 Reuter’s 10 | 10 | 10t 84— 93 —4/10.10 6 
io. 10 10 0 oe elephone Co. 0: 
Direct Spanish Telegraph, Ora. | 6 | 4] 4 Be} Stock} 44} 44] 983 | .. | 411 5 
Do. 10% Cum. Pref -- |6 5 United River Plate Telephone 5 8 6+ 63— 
States Cable 10 4 4t 168 6 we % Pret. -.. 5 5 0 
irect W. India Hey. Be 100 | 43] 43 | 4:10 10 || Wiest of ll 
Eastern Telegraph, Ord. Btock Stock} 7 | 7 so, 48280 guar. by Braz. Sub. Tel. = ++ | 4 010 
Do. Pref. Stock . | Do. | 83] 83 | 4 7 6]; West India and Panama Teleg. 10 13] 214 0 
Do. Mort. Deb. .. os | 4 4 Do. 6 Cum. Ist Pref. 10 6 1 eo @ 
xtension os. tee 10 1 2nd 10 6 | 6 9— of oo. pare: 4 
Do. Deb. | Stock} 4 4 oo. oe eo 100 5 5 97 — 99 
and Trust 10 6 6t Western elegrapli Ltd. on 10 9 134— 188 oe 2 8 
6% 10 6 6 | 412 4 Stock] 4 4 96 — 97° 
Northern | 10 |90 | % Fag. Bonds | $10.0 | 43 | 43] 96 — 98 ca 
Indo-European Telegraph 25 | 18 “Pe 
kay Companies Common $100| 5 5 
Do. 4% Cum. Pref. .. - | $100) 4 9 7 
* Unless otherwise stated all shares are fully paid. + Interim dividend. @ Paid in deferred interest warrants, 


Bank rate of Discount 3 per cent., January 29th, 1914. 


Cheap Electricity for ‘“‘ Other Uses.”—Three German 
linesmen have discovered that inventive genius is not always 
appreciated ; they have been - ‘fined £2 in all for conducting 
researches, As is well known, the barges on the Teltow Canal are 
towed by electric locomotives taking current from an -overhead 

wire. Having-heard that fish were stupefied by’ electricity, the 
experimenters connected a wire net to the trolley wire and 
immersed it, apparently without themselves receiving any shock. 
.The result was so successful that the inventors boasted loudly of 


Electricity in Jerusalem.—lIt is reported that two 
Greeks have obtained a concession for the electric lighting of the 
city of Jerusalem and the construction and working of an electric 
tramway. The constructional enterprise, the Omnium Co., ‘which 
is supported by the banking firm of Perier & Co., of: Paris, is 
seeking. to secure a concession for an electric tramway from 

Jerusalem to Bethlehem, the transport of the water of :the Wadai- 
Forah to Jervealem, and the electric lighting of; Jerusalem. As 
the last-mentioned concession is already held by Greeks, it is 


it and were convicted of “ unlawful — and theft of eleotrival: et assumed “that they will co-guenein: with the names Co. in the 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING eumaenbedl 1914. 


THE returns of electrical export and import business for the month . The imports total of £258,175 compared with £294, 4,844 in De- 
cember, and included much smaller values for machinery, cable, 


of January show an improvement in the case of the former to the 
- lamps, &c., than in that month.. A- considerable increase occurred 

extent of £35,000, and a falling off of some £37,000 in imports, as ps Say imports, while telegraphic and telephonic imports. were 
compared with the previous month. also slightly higher. 

This the actual total of the January exports, £554,878, com- The re-exports for January amounted to £28011, or, roughly, 
pared with £519,549 for December, and while it included consider- some £4,000 less than in the previous montb. The month was an 
ably ‘decreased amounts for telegraphic, telephonic, cable and lamp. - exceptionally good one for Indian business, while the: South. __ 
exports, the total value of machinery exported, je, £304,000 American countries, _ Australia ‘and Japan - - Were. also. good - 
approximately, was greatly in excess of anything previously customers, 5 
recorded in our monthly returns. The only other increase of note - The imports from- the United States. into this country, which 
in this section of the returns were the fittings exports, which were were brisk during the whole of last year, a on the \ 
some £10,000 above the previous month. grade, : 


——— Exports of British and Irish Electrical Goods from the United Kingdom. 


Russia, Sweden, Norway and Denmark .... | 1,243 272 42} 276 | 793 | 400] 4,626 3] 887) 159 .22).°3,066| 11,289 
Germany eee | 2,208 | 3,499) 127) ... 416 187 |. 3,021}:~ 299)... 9,829 
Java and. Dutch Indies. 35% ~355) 33 10 | 1,001 26 B38} 14. 19,000) "21,561 
Bélgium ove ove eee | 2,059 245 34 11 48 1,293}... 15 | 1,298 42| 5,567 
Portugal eve eee 30 72 7 15 | 372}; 118) -- 19}. 10:}°2,473 222) 3,338 
Spain, Canary Isles and Spanish N. ‘Africa... 1,368 45 34) eee 132 | 9,500].. ...|.. | 379 | 158 11,869 
Switzerland, Italy and eco 222 60, 179)... 15 244 | “7,087 5B]. 470 |. 22) 1,654; 10,008 
Greece, Roumania and Turkey 265 61; 231} 22]... 188} 70 239} 474] 1,688 
Channel Isles, Gibraltar, Malta and Cyprus... 47 12| 2,069).. 2,731 
U.S.A., Philippines and Cuba 55 270°| 1,826} eee _ 220) 1,906 - 
Canada and Newfoundland .. 1,153| ... | 1,980, ... 695 | 13,074 5| 243) 16 64| 2,599) 20,473 
British West Indies and British Guiana ... 65 64 | w 2} 18 202 
Peru and sad Seo ese eee 291 47 51 376 | 3,706} 537| 81 ace. 
633] 105) ... 66 | 2,186} 368) 207) .. 68} 113) 4,319 
883 | 17.980] 2,645] 470} ... | 494|° 1,477| 29,029 
Argentina... | 5,053 | 4,937] 763) 1,746 | 269 | 1,893 | 31.788} 2,255] 3,044)- 305 | 1,703/° “742) 54.428 
Colombia, Venezuela, Eouador ‘and Bolivia... 249 2,143 40 832} 12} 206}. 3,638 
E eypt, ‘Tanis and 89 296 27 26 15 20 1,113) 326 198; 37 1,136) 3,875 
British West Africa ... | 57) 44] 635) 62)... | 292) 138) 1,430 
Rhodesia, O.R.C. and Transvaal ... | 2,128 555} 112) 696] ... 20 | 3,772) 39 38) 38] ... 7,421 
Cape of Good Hope ee. os | 1,760 | 3,957) 440) 354 46 179 | 12,654 26 13 | 6,061}. 1,535) 27,676 
Natal ... coe | 767 7,581] 295]. 152+] 821 7 | 3,690 4, 166} 58] 283) 1,333) 14,657 
Zanzibar, Brit. E Africa, Mauritius & Aden | 263 30] 49°|. 26 16° 10! 178}. 1,208 . 
Azores, Madeira'and Portuguege Africa ...| 232 277/204) 81 | 143 | 17,781] 885 3 97| 19,680 
French African Colonies and Madagascar ... 111 12 see 65 eas 


China and Siam 920} 4,112 130] 46] 390] 11} 275; 69) 12,208 
Japan and Korea |:1,390 665] 1.225] 272]. 36] 499 | 27,125} 6505} 209 ... | 1,355) . 33 423 
| 4,586 | 10,022) 4,603) 2,250 | 25 | 1,967 | 59.976] 8,113] «... | 124 | 3,109) 1,917) 96,692 


Ceylon eee eee eee ‘eee eee 1,024 292 24) 38 eee 4 1,128 48 992 eee 265 eee 4,032 
Straits Settlements, “Fed. Malay States, 
and Sarawak ese | 202 678| 452 22 65 404 | 1,536) 501 107 615 5,101 


Hong Kong ... eee 321 950; 352 74 | 588 | 2,007 3} 1,400) ... 36 714| 6,445 


West Australia - eee’ eee eee eee 541 265) 176 69 24 161} 1,071 19 43} ... | 2,750 ve | 5,119 


South Australia one 219 |. 1,813} 224 80 | «. 10 | 4,403 3 59) ... | 940 8,172 
Victoria eco eee 394 | 3,696) 1,824) 1,243 | 135 | 1,338 | 9,427) ... 782| 24 577} 7,361) 26,801 
New South Wales. eco eco ee | 1,789 | 4,430) 534/ 2,125 | 206 862 | 11,605) 1,705 781; 76 | 4,596) 3,196} 31,905 
Quéensland ... 585 974) 135) 314] .. 37 | 1,472) 1,121 ace 101} 3,190) 8,142 
Tasmania eee 5 174). 5B] 1,536)... 75| 1,851 


New Zealand and. Fiji ‘Telands eee eee 846 | 2,253 1,066| 939 | 478 546 | 4,988) 1,342 386 5 | 6,392) 2,249) 21,490 


Total, £ /36,220 | 52,404/2 28,185112,440 2,985 [12,239 '284,132 20,7531 11,629! 1,908/35,469! 56,514 554,878 
Registered Imports into the United Kingdom of Electrical Goods from al] Countries. 


Russia, Norway, Sweden and Denmark ... 25 6 90{ 125 | 2,207] 3,304| 563) .«. 12,623 18,943 
Germany eee eee eee eee eee | 3,982 |23,480 [2,364 | 9,832 | 7,066] 9,460 | 48,052) 8,502] 5,501 | 9,177 5,694 133,110 
Holland eee eee eee 48 19 514 673 eee 75 389 eee 18 eee 1,742 
Belgium: eee eve ove eee eee 429 | 3,359 10 249 oe 28 | 6,272 18} 247 258 4,862 15,732 
France ... eve on ove eee eve 214 787 | 668 | 1,610 649) 1,509 | 1,556) ... | 1,584 | 3,753 460 12,790 
Switzerland ... eee ave oe eee 509 | 2,490 80 9 ove 510 | 2,808 8 6 14 6 6,440 
Italy ... coe eve eve eee 44 | 4,355 | ... see eve 418 G3] 54 4,934 
Austria-Hungary eve ove ove eee 593 | ... 177 eco 231 eve 120 1,121 
United States ...- ave eve oe eee |15,961 140 |2,559 190 300 61 | 11,176|23,286| 428 16 8,345 62,462 

Total, £ |21,170 [35,252 '5,700 !12,687 | 8,778]11,693 | 72,564|35,570! 8,560 113,236! 32,164 257,274 


; Additional imports : Spain, carbons, £686 ; Canada, electrical goods, £150, glow lamps, £15, machinery, £50. 
- Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
604 | “659 | 28,011 


14,958 536 


“Toran Toran : £28,011. Toran IMPORTS: £258,175. 


Norg.—The amounts appearing: under ‘the several headings are classified according to the Oustoms returns, The firstand . 
" third columne contain: many smounte relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar © 
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THE GRADING . OF: ELECTRICIANS. 


By H. R. TAUNTON. 


It is doubtful whether the Electrical Trades Union 
has given any but the most cursory consideration 
“to thé economic questions involved in its demand 
for so large an increase as three-halfpence an hour. 
It is true that it is some years, during which the 
- cost of living has largely increased, since any ad- 
' -wance has been made in electricians’ rates of pay; 
while other trades, whose work is no more difficult, 
‘and requires no greater skill of head and hand, re- 
joice in 11d. and 1s. an hour. These may be excellent 
“motives for asking for an increase, but they provide 
no reasons for granting it. The only vital factor to 
‘ be considered is, what is the real value of the aver- 
age electrician’s services to his employer, and 
‘through him to the community? That is the value 
the electricians will finally have to accept, in the 
absence of a union strong enough, as in the case o 
these other trades, to force an artificial rate upon 
the community. 

The Electrical Trades Union, for basic reasons, 
is not likely to become strong enough to do the 
same for its members. .Their work still largely 
ministers to a luxury, and is therefore particularly 
‘subject to trade cycles. Electric lighting and ‘heat- 
ing, and even power, can all at-a pinch be dispenséd 
with, in favour of their many rivals. Unless’ the 
Electrical Trades Union is in a position to guaran- 
tee the future prosperity of the country, the greatly 
increased cost of installation work, following in- 
creased cost of labour, will result in many potential 
customers withholding their orders, with consequent 
diminution of trade. Electrical contracting work, 
again, is largely seasonal, and the labour is to some 
extent casual—there is in normal times a large 
floating surplus of unemployed. The men work in 
small gangs, and, except in new buildings, come 
little into contact with other union men. The trade, 
as practised by the usual nondescript wireman, is not 
difficult to acquire, and is easily recruited. 

All these facts taken together militate against a 
strong wnion: so that the electricians as a bodv 
are not. nor are likely to be, in a position to demand 
more than thev are worth. They must be content 
to be subject to the practical laws of supply and 
demand. And on this basis, 93d. an hour would 
appear to be the fair market price of the average 
wireman: that is to say, any contractor can take 
his vick of anv number of non-unionists willing to 
work at that nrice, or even less.. On the face of it, 
£2 2s. a week of fifty-three hours is a fair living 
wave for the work, neither arduous nor difficult, 
which the average wireman is called unon to do. 
Donhtless he world be well satisfied with it, if. it 
could be denended upon all the vear round. But 
he—the average wireman—finds his earnings con- 
siderahlv reduced bv the fact that he mav be out 
of a ioh for a fortnight, after being employed for 
a month. The natural result is discontent and 
unrest. 

On the other hand, continuity of employment is 
an ideal difficult to realise in the contracting trade. 
The Union’s suggestion of a fiftv-hour week would 
70 some wav towards snreading lahour more evenly. 
For that reason alone. it ought to be adopted, apart 
from the fact that, within limits. shorter hours mean 
greater effciencv. On a fiftv-hour week basis the 
men would rewire tod. an hour in order:to earn 
the same weeklv ware: and emplovers would he 
imstified in granting that rate, as they would prob- 
ahly get as much work done for the same amount 
of monev. No contractor needs telling that a short 
dav’s work or a short week’s work will last a full 
dav or a full. week, irrespective of the precise num- 
ber of hours. 


But the mere raising of the minimum rate cannot 
provide more than a temporary palliative, for it 
leaves dissatisfied the better men in the trade, the 
men whose presumably greater energy and intel- 
ligence sway the policy of the Union. . And they 
are restless and discontented without perhaps _real- 
ising the fundamental cause: and that is, that. they 
cannot command their true value in the labour 
market. They are worth more, but cannot get more, 
than the minimum rate.. The union rules may, in 
‘theory, permit the employer to pay more if he will; 
but, on the other hand, all their members are 
‘equal ’’—the careless clumsy worker must not be 
paid less than may be given to the highly skilled 
man. The result is that, however willing an em- 
ployer may be to give one man who is worth it 
11d. an hour, he cannot always afford to do so while 
he has to pay 94d. to another man who is only 
worth 8d. an hour. Forced to overpay the one, 
he usually strikes an average by underpaying the 
other; and the man who suffers is the man who is 
better than his fellows. That is the result of the 
inherently false principle:-on which modern. trade 
unionism works: essential to it, albeit opposed to 
common sense, for without it it could never attract 
and keep the membership: of the men at and below 
the average, who together form. the majority of 
the trade. Their interests must be secured, although 
at the expense of the men whose value is above the 
average. 

Grading, then, is unlikely to find favour in the 
eyes of the Electrical Trades Union; but, never- 
theless, grading, with judicious safeguards, is the 
true solution of the labour problem’in trades where 
the work is varied and makes unequal demands on 
the workers’ skill and stamina, as in installation 
work. Now is the time for that very undistinguished 
body, the Electrical Contractors’ Association, to 
distinguish “itself. Hitherto it has done little 
for its members, and less for the trade at large, 
with the result that many important firms are not 
members. It is, however, the only body sufficiently 
representative of the trade to be able to organise 
a grading scheme, such as that outlined below, 
which would provide a permanent solution of the 
present labour problem.:: 

Strictly speaking, grading—paying men. accord- 
ing to their value to their employer—would entail 
some men being paid less than the present minimum. 
But a minimum that will give the worker a. fair 
living wage, irrespective’ of ‘his merits, must be 
retained. Not-only is it bad frorn the point of. view 
of the community that a man should receive :less 
than a living wage, whether he deserves it. ar not, 
but it is bad from the point of ‘view of the employ- 
ers.. Without a fixed minimum, unscrupulous firms 
would scamp their labour as they do their material, 
and the more scrupulous firms would suffer.. A 
minimum rate for labour acts, as does a specifica- 
tion in the case of material, in equalising competi- 
tion. ° 

For the present argument, let the minimum rate 
for wiremen be rod. an hour. In view of. the 
superior: gradings hereinafter suggested, this may 
appear high; but with a fifty-hour week’ it means 
little more than £2 a week—surely. the least that.a 
skilled London worker, of married age, should be 
asked to exist upon. Besides, any scheme :that in- 
volved the reduction of the weekly earnings: of the 
majority: would, whatever its compensating advan- 
tages, stand no chance of acceptance by the men. 

It. will be generally conceded that the. overage 
‘length of time a man retains his employment forms 

_a rough and ready, if not the only evidential, index 
of his merits. Tt provides a convenient, standard 
by which he can be graded.’ If, then, a ‘man works 


- 50 weeks for one firm in any consecutive 52'weeks, let 


“tHe 


of the qualifying If-he 
‘were entitled to the higher -rate. jmmediately .after 
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the. qualifying period, a firm who did not wish to 
pay him ‘the: extra $d. might be tempted to get rid 
of him just before he completed it, and so he would 
lose his benefit. -They would have no such motive 
if there were an interval of a year before the higher 
rate came into operation. They might still discharge 
him at.the-end-of say twenty-three months; but a 
month after leaving them he would get, from the 
next firmi that-took him on, the extra $d. for which 
he had qualified.’ If he fails to:command continuous 
employment at the higher rate—if within the year 
he does not stay with any one firm for, say, thir- 


teen weeks—let him fall back, at the end of the 


year; to the lower grade from which he was ad- 
vanced. . These two simple principles, providing for 
promotion or relegation, would between them en- 


gure an automatic and.acctirate. grading of the men. 


‘The poor worker, ‘for instance, who is not worth 
10d. an hour, will never rise ‘above that rate—would, 
indeed, fall below. it were it not the minimum—for 
he ‘will ‘néver, except under extraordinary circum- 
stances, be employed by. any one firm long enough 
‘to qualify. Moreover, he will pay for his ineffici- 
ency, as he does -now, by. being only casually 
employed. 
The marginal man, the man who is just. worth 
1od. an hour, may, if his employer be busy, stay 
with him long enough to qualify for 10}d. an hour; 
but when the time comes for him to be paid at that 
rate his employers will successively find he is not 
worth so much to them; and, after a year, he will 
sink back-to his former grade, with, advantage to 
himself. He, although paid at the same rate as 
the’ poorer worker, is rewarded for his greater 
efficiency by being able to command more continu- 
ous employment. These two classes of men will 
be no -worse off than they are at present. There 
will be a.slight advantage, in fact, to the efficient 
tod. man, resulting from the fifty-hour week, and 
the lessened competition of the higher grade men. 

Finally, the good man, who is worth more than 
the minimum, which is all he commands under the 
existing circumstances, will qualify and find em- 
ployment continuously—that is, for more than three 
months at a time—at 10$d. an hour. Or he may 
qualify for a further advance, to 11d., or 114d., or 
more an hour, until he reaches a rate at which he 
canngt secure’ continuous employment. He must 
then be- content with the rate immediately below, 
which represents his normal grade. 

It will be. objected that employers would be no more 
willing to. pay 11d. an hour to.men, under such a 
scheme, than they are now. But the conditions 
would be entirely different. At present men can be 
got. for the minimum who are worth more, but 
know it is useless to ask more from an employer 
who knows nothing about them. Few of them stay 
long .enough in one employment to prove their 
worth, lacking any strong inducement. The sug- 
gested scheme would provide it; there would be 
less of the slackness, bad time-keeping, and irre- 
sponsibility which spoils many who have the ability, 
without the ambition, to. become valuable workmen. 
‘There would thus be a larger number of men worth 
more than the minimum than there are now, and 
unless an employer were content to take the lower 


grade of men, he would have no eption but to. pay © 


the. higher rate. Even now, there are few firms 
of repute who. do not pay one or two:-men, whose 
worth they know from experience; more—some- 
times: much more—than the minimum, in order to 
“retain their. services... If* they could on a 


‘stranger -whose: credetitidls' showed: him -to- be the. 


-particular class of'man they. wanted for a particular 
‘job, “there. would-be‘ tip reason’ why they .should 
:demur;at.paying’ him: the. same as the man «whose 
~valuethey--had proved:for- themselves: . Moreover, 
they wanted that class ‘of man, they would have 
choice. '*, The whole, scheme .. presupposes an 
“orgamsation :which would-enforce the .due. payment: 


of each grade on all employers and men: either 
the trade union, if they be willing, or.a representa- 
tive association of the employers, or both. 

The higher grade men need not fear lack of em- 
ployment. The openings for the Is. an hour man 
will, of course, be rarer than for the lower grade 
men, just as there are fewer billets for engineers 
at- £1,000 a year than at £100. But any sane con- 
tractor would rather. pay 11d. an hour to a man 
who does elevenpence-worth of work an hour, than 
1od..an hour to the man who does tenpence-worth. 
For the extra penny an hour represents more than 
the value of work-done. It stands for freedom from 
petty worries, increased confidence, and saving of 
supervision, and, ultimately, enhanced reputation. 
Tne better class of employers would employ higher 
grade labour as they use C.M.A. cable, or seamless 
tubing. It is reasonable to suppose that consul- 
tants- would specity that certain jobs should be done 
by a certain grade of labour. Indeed, it is possible 
that in this way there would be built up a demand 
for higher grade labour which would outstrip the 
supply, were it not that some of the marginal men 
would thus be enabled to qualify for a grade higher 
than that which tneir intrinsic mérits would enable 
them to attain. ae 

There would be no-extra money as now, for 
charge-hands. What would amount to the same. 
thing would be a regulation to the effect that only 
higher grade men could be charge-hands. For in- 
stance, while a wireman at 10d. could work on a 
small job with a mate, a gang of four would have 
to include a charge-hand at 1o0$d., and one of eight 
or more, a foreman at 11d. an hour. This regula- 
tion alone, apart from any other consideration, 
would ensure adequate employment for the higher 
grade. men. Needless to say, when, as suggested 
above, a specification called for all the wiremen to 
be, say, 10d. men, the charge-hand, or foreman, 
would have to be a.relatively higher grade man. 

The: case of the man who wanted to remain with 
a firm who were equally desirous of keeping him 
has to be considered. According to this scheme, 
they would have to give him a rise of 4d. an hour 
every two years, and it is obvious that, in time, the 
rate per hour would become prohibitive; and the 
man would have to go, however much he might 
prefer safe permanent. employment with the one 
firm to the risks of intermittent employment at 
higher rates. In his interests, therefore, some rule 
would be desirable to the effect that no firm should 
be obliged to give more than two rises to the same 
workman remaining continuously in their employ- 
‘ment. ' After a further two years, he would have the 
option of remaining with the same firm at the same 
rate, or of leaving them, qualified for the next 
higher grade. There would be nothing, of course, 
to prevent an employer giving a further increase. 
by mutual agreement. 

The question of mates is not an easy one. At. 
-present, as far as one can gather, a mate may dub. 
himself a wireman as soon.as he has acquired a 
sufficiency of self-confidence and a kit of tools. 
Many never become, nor are fitted to become, fully 
qualified. electricians. Those who have the capacity 
should be assisted in every way; but any rigorous 
system of qualification by length of. employment 
would make promotion an impossibility for them. 
Maces cannot, as a rule, keep their jobs as long as 
wiremen. Their conditions of labour are more 
casual. Their retention or dismissal depends largely 
on the wireman wnom they‘are mating, and the em- 
ployer rarely has an opportunity of discovering their 
‘Merits at first hand. He makes no Special effort 


“to retain their services, knowing that he can get 
_others at an hour’s notice, equally. suitable for his 
purpose. . For the reason, mates who demand 


more than'the minimum would, under present con- 
ditions, find it hard to. get employment at all, 
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THE “CASCADE” INDUCTION MOTOR. 
By L. J. HUNT, M.LE.E, 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Leeds, February 11th, 1914.) 


In 1907 the author read a paper on.this subject before the 
Manchester Local Section of this Institution when the motor was 
in itsearly stages of development. Since that time large numbers 
of these machines have been built and numerous new windings 
have been worked out and tried, with the result that the modern 
machines differ materially from those described in the paper to 
which reference has been made. 

The “Cascade” idea has been used for many years in the con- 
trol of three-phase locomotives, for obtaining several speeds in 
rolling-mil! work, and for the driving of fans, &c. It is almost 
exactly analogous to the coupling of two or more.motors in series 
on a continuous-current circuit. If two similar continuous-current 
motors be connected in series, with their shafts mechanically 
coupled, the speed of the combination will be half that of either 
motor directly connected to the line. Next consider one of the 
motors wound for a:speed of 1,500 B.P.M., and the other for 
750 B.P.M., with:the two. machines in-series, As the torque is 
proportional to the back electromotive force and the current in the 
armature, it follows that the low-speed motor will develop two- 


thirds, and, the high-speed motor one-third of the total torque 


‘developed. by the:combination, it will be obvious that for any 


given speed the back electromotive force generated by thelow- - 


speed motor. will be equal, to ‘twice that generated by the high- 
speed niotor, and therefore the back electromotive force of the two 
‘machines in series will be equal to: three times that generated by 
the high-speed motor. alone. The set will. therefore run at one- 
third the speed of the.1,500-8.P.M. machine, or two-thirds of -that 
of the 750-R.P.M,-motor, é.e,, 500 R.P.M. 


In the case of two induction motors wound for speeds of 1,500 


and 750 8.P.M. the speed ofthe two coupled in series or “ Cascade” 
will similarly be 500.k.P.M. In this case the secondary of the first 
machine is connected in series with the primary of the second 
machine, and, therefore, as the same currents circulate in both, the 
frequency must be the same. As in the case of the continuous- 
current machiues, the low-speed motor will develop two-thirds of 
the total torque. In an actual case the pressure-drop due to 
resistance in the first motor slightly affects the relationship. If 
the rotor of the first machine is connected to the stator of the 
second machine, the windings must produce a flux in both stators 
revolving in the direction of the mechanical rotation. At 500 B.P.M. 
the slip of the first motor will be 250 R.P.M. if the low-speed motor 


is connected to the mains. This motor will have eight poles if. 


wound for a 50-cycle circuit. The second motor will have 
four poles, and consequently the speed of the stator field will be 
equal to twice the speed of the slip of the first motor, or 500 8.P.M. 
It follows that the frequency of the currents in the second rotor 
will be zero—the condition for synchronous speed.. 
The speed of the combination is equal to that of a motor wound 
for the sum of the numbers of poles of the two machines.” 
At the synchronous speed of an induction motor no energy’ is 
transmitted to the rotor, and if we assume that the distribution 
-of flux follows a sine law. there will be no current in the secondary 
windings. If, then, the mains are connected to the rotor of a 
machine the latter will revolve in a direction opposite to that of 
its magnetic field, so that at. synchronous speed the field will be 
stationary in space and no electromotive force will. be generated in 


the stator windings which now form the secondary of the motor. - - 


Instead of connecting the rotor windings of the first motor to the 
stator windings of the second machine we may connect them to 
the second rotor windings, taking-care to reverse two of the con- 
nections so that with currents circulating in both windings, the 


magnetic fields produced will rotate in opposite directions, The - 
stator winding of the second motor now becomes the secondary, . 


and the rotor windings .may be permanently connected without 
slip-rings. Control of the speed and starting torque is obtained by 
connecting resistances to the stator windings of the second machine, 


Here, then, we havea combination of two motors forming a single é 
unit with their rotor windings permanently connected, and as no. 
currents‘are brought out from the rotors the windings may consist ~ 


of several parallel circuits,. so that the voltages in:them will be 
quite low even when the rotors are standing. This construction 
meets the requirements of a machine with a rotor winding 
approximating to that of a squirrel-cage machine, and with the 
same: facilities for:control of the starting torque and speed that 
can be obtained with a machine with wound.rotor and slip-rings, 
We have, however, sacrificed much in obtaining these results, The 
necessity of using two machines leads to a greatly increased cost ; 
and, further, the efficiency and power factor will be low, so that 
‘the-construction: is of little practical value. It was, however, the 
fundamental idea from which the motors described in this paper 
"were developed, and will serve as‘a key to the explanation of their 
windings and properties. 
There are examples of “ cascade” coupling in nearly every power 
plant in the country. We install a step-up transformer and thena 
step-down -transformer in a snb-station ; these are soupled in 


cascade and exactly represent a cascade: motor at standstill, The - 
energy current taken from the mains by the first. transformer is. . 


dependent on the resistance (or load) connected to the secondary 
windings of the second transformer, and the first transformer takes 
from the line not only its own magnetising ‘current but also that 
required by the second transformer. In fact the calculations 


‘are in the ratio.of 2 : 1. 


necessary for determining the currents in the windings, the power 
factor, &c., are identical in both cases, ; 

The next.step in the development of the motor was to make a 
single stator and rotor which would take the place of the two 
separate machines, The problem’ tobe solved was so to arrange 


‘the two sets of windings: that there should be no mutual inter- 
action, electrically or magnetically, between them, except.by. the 
-agency of the intereonnected rotor windings. 


The first motor built at Sandycroft in 1905 showed that it was 
possible to construct a single cascade motor; but’ it was at once 
apparent that the electrical properties were inherently bad..- Elec- 
trically and magnetically?;tie motor described later is identical 
with this machine, but new types of windings are used in it 


which overcome the bad features of the original design. 


The cascade motor is essentially a low-speed machine; and it is 
when designed for speeds which are abnormal for single-field 
motors that it shows to’hest advantage. The number of poles for 
which the machine can ‘be constructed are determined by the fol- 
lowing conditions :— : 

(a) The number of poles in the two fields must be so chosen that 
their windings are mutually non-inductive: ; 

(b) The two fields when superimposed must not produce an 
unbalanced radial pull on the rotor. ; 

Condition (2) is satisfied when the two numbers of poles are such 
that when divided by their ‘greatest common factor” the 
quotient is in.one case an even and in the other case an odd 


number. 


To.satisfy. condition (6)-the two superimposed fields must give. a 
symmetrical resultant field; the “ greatest common factor ” must 
be a number greater than two, The most usual numbers of polés 


. If was evident that to make the: machine commercially suceess- 
ful a way had to be found to obviate the necessity for two separate 
sets of windings. What was required was'a single winding ‘suit- 


able for two entirely independent currents, one at line frequency 


and the other at the frequency of.,slip. This was a stator. pro- 
blem ; the treatment of the rotor windings, requiring a different 
solution, was left tiJl-a later date. The required winding had not 


only to be suitable for the circulation of these two independent 


sets of currents, but had to beso connected that the induced or 
low-frequency currents could only circulate when paths :.outside 
the windings were. provided for them. This. was: necessary: in 
order that the starting torque and speed could be controlled by 
causing the induced currents to flow through variable external 


starting or regulating resistances. Two sets of terminals were’ 


therefore required, one set for connecting to the mains and. the 
other set to the resistances.. The main currents must not be 


_ allowed to flow through the external secondary paths, and conse- 
quently it was essential that any one pair of secondary terminals” 


Fie, 1. 


should be connected to two points in the windings between whioh 


there existed no ‘‘ main” potential difference. To meet these con- | 


ditions a parallel-connected winding was necessary. Fig. 1 shows 
a suitable form of winding. -The main terminals are lettered ‘ T;” 
and the six pairs of tappings are those to which separate sete of. 


resistances would be connected for starting and speed-regulating . 


purposes. When.running at full speed each’ pair of tappings 


‘would be short-circuited. Arrow-heads shown inside the diagram — 


indicate the direction of flow of the main currents at. a given 


in accordance with it. 

The application of this winding to machines having a larger 
number o: poles introduces no difficulties. The effective value of the 
ampere-bars is 70°7 p2r cent. of the total ampere-bars, compared 


_with the two separate windings of the original machine, the whole 


of the copper being merged into one winding gives a gréatly 
reduced ¢ffective value to the resistance, so that for a given weight 
sas ; aie copper the'1*R loss is reduced to rather less than one- 

alf.- 


Having obtained the required stator winding, attention was 


‘next, paid to‘the rotor. As both windings carry currents of ‘the 


same frequency .and-no external connections are required, the 
treatment is quite different from that applied in the case of the 


instant ; those outside the diagram similarly show the direction of . 
_flow of the induced currents. es. 
Fig. 2 shows an eight-pole winding which could be connected up 
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stator. As there are only two axes of coincidence in a motor 
having four and two poles; such a machine is not practicable, as 
the shaft would be subjected to unbalanced radial forces. It-will, 
however, save needless repetition if we work out the rotor wind- 
ings for this number of poles. - 

In practice the best results have been obtained with rotors 
having main and auxiliary windings in the ratio of 1°73 to 1°0, 


This ratio gives an auxiliary field with a -flux per-pole 73-per-‘cent. 
greater than the main flux, and an average figure. for -the- react- 
‘ance of the auxiliary-windings is 40 per cent. of-that-of the-main 
windings, 
Fig..3 shows a developed diagram of a four-pole winding. The 
slot pitch has been shortened-to two-thirds the normal, so that 
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bars carrying currents differing in phase by 60° occupy the same 
slot. In the same slots is shown a two-pole winding of full pitch 
with 1 bar per slot. The two windings are interconnected so- that 
the same current circulates in each ; consequently with 1 ampere 


®B OA, 


ec 
Fig. 3. 


1'0 ampere-bar in the two-pole winding. 

In this diagram as well as in all.the others in the paper 
instantaneous values of the currents. are taken at the instant when 
the current in B is 1°0, and those in A and.c 0°5 each. 

From an examination of the winding it will be seen that in 
slots 2 and 3 there are two bars carrying currents of the B phase 
which are equal and opposite. In slots 6 and.7 the bars carry 
equal and opposite:currents of the c phase, and the same conditions 
are found with currents of A phase in slots 10-and-11. -It is clear 


- simplest form: 


per bar there are 1°73 ampere-bars in the four-pole winding and . _ behaviour of the motor when starting-and “creeping.” 


and the phase of the resultant current lies midway between the 
phases of these component currents. This phase relationship is 
found in an interconnected star and mesh winding. 

‘By connecting -up the combination winding, fig. 3, to forma 
star and mesh construction we can use two bars per slot instead 
of three, and thus simplify the winding. It is only necessary to 


- merge two bars carrying currents differing in phase by 60° and 


call all such bars star bars. All that is required to complete the 
winding is to provide suitable end connections to give a star-mesh 
construction. This has been done in fig. 4. The combination 


‘ winding will require 7°8 per cent..more ‘copper than the original 
four-pole winding. 


The arrangement of the end connections. was changed and a 
barrel type of ‘winding of the usual type was-developed. This is 
shown diagrammatically in fig. 5. The slot pitch of all the coils 
is the same and the end connections can be supported on rings in 
the usual manner and held in position by binding wire. A rotor 
with ‘this winding resembles an ordinary rotor except that’ one- 
quarter of the bars have been omitted. 

The back electromotive forces induced by the two-pole field are 
equal and opposite to those induced in the winding by the four- 
pole field. The voltages taken round the mesh are in balance. .No 
currents can therefore circulate except by way of the star windings. 
There are then only three circuits, and the -back electromotive 
forces in each circuit are equal and opposite to the electromotive 
forces induced by the main field. Ee 

This completes ‘the description of the cascade machine in its 
In‘another-section: of the paper, motors with two 
or more efficient speeds are described, but-in these the extra speeds 
are- not ‘obtained ‘by cascade coupling. The windings: already 
described are used in all the machines, and only certain additions 
are made-to. the rotor-to enable it to opérate at.non-cascadé speeds, 

The-‘completed motor closély resembles a. machine of ordinary 
construction.: The stator -windings are identical. in appearance, 
and “only -differ in the cross-connections of: the coils. Standard 
construction is also used:for the rotor. The-efficiency and power 
factor curves of a H:P.,-50-cycle, 200-R.P.M. motor having 
20 main. and-10 auxiliary poles are shown ‘in ‘fig.-6: -The-gap 
diameter of the motor is 56'in... The stator: slots are of thecom-. 
pletely-open type, and those: of'the rotor are ~. 

The cascade machine has a very small slip, because the resistance 
of the rotor does not directly affect. it. 

The core of a cascade machine has to carry both the main and 
auxiliary fluxes, but as-the secondary flux is only rotating at the 
speed of slip, the loss due to it is small and the flux density behind 
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-the teeth can be raised to-a high figure. The density.in-the teeth: ~ 


must, however, -be- kept within reasonable limits, otherwise ‘the’ 
power factor may be considerably reduced... The actual iron loss-in 


-a@motor of standard design is practically unaffected by the preserice - 
.of the auxiliary field. 


The presence of the auxiliary field has a marked effect upon the 
It gives 
the machine a-more even turning moment ; the motors will run 


‘quite steadily with resistances connected: to the stator tappings,-at 
less than 1 per cent. of their full speed, andat starting they develop 


a very steady pull. For these reasons the-machines- have -been 
extensively used in the driving of all-clasess-of hauling machinery, 
and they give ratisfactory inching in “the driving of: printing -. 
presses and similar machines. hy 

Owing to the very low-voltage windings: used in'the rotors and. 


: the absence of slip-rings, single-speed motors are found to be very ne 


that two conductors carrying equal and opposite currents in the 
‘same slot can produce no useful magnetomotive force. We there- 
fore omit these bars. There are now left six slots each containing 
only one bar, as shown in the figure below the original four-pole 
and two-pole windings. In each of the slots containing three 
bars, two of the bars carry currents of the same phase, and 
a et in. the third bar differs in .phase from the others 
_ Ifa conductor carries two currents of thé same amplitude differ- 
ing in phase by 60°, the crest value of the resnltanit current equals 
1°73 times the crest value of either of the component currents, 


‘mills, 


succersful in the driving of all classes of mining, cement and- - 
quarry machinery, and they are now being introduced into rolling * - 

Machines of this type develop full-load starting torque with ~ 
approximately full-load current, and they can be designed to” suit 
all conditions of starting. The standard design of motor starts 
against any load up to 2 to 2} times the full-load torque, and: - 
regulation of the starting torque is obtained by varying the resis-. - 


tances copnected-across the stator ‘tappings. full speed these: 


tappings are short-circuited in the same way that the rings~are - 
short-circuited in motors of the usual slip-ring type. 
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Unless the machines are required to run at reduced speeds for a 
considerable time it is unnecessary to provide resistances for all 
the stator tappings. Tests made some time ago showed that with 
resistances connected to two pairs of tappings in one leg of the 
winding the motor would start against a torque equal to a little 
more than full-load. With three resistances, one in each leg of the 
star, the motor starts against a torque approximately equal to its 
maximum running torque. In the usual way either three or four 
resistances are used at starting and for moderate speed regulation, 
and the remaining tappings are short-circuited when the machine 
has attained full speed. 

If an ordinary slip-ring rotor wound for -the same number of 
poles as the stator be substituted for the cascade rotor the machine 

run as an ordinary one-field motor, The machine will run 
50 per cent. faster than with its own rotor,-and’ will possess the 
actual characteristics of a motor of standard design. 

In the first two-speed motors two windings were used on the 
rotors, one wound for the same number of poles as the main flux 

- and connected in star, and the other wound for half the number of 
poles and connected in mesh. From the points of inter-connection 
of the two windings leads were taken to three slip-rings. When 
the motor was required to run at cascade speed the slip-rings were 
open-circuited and the machine was started by resistances con- 

_ nected to the tappings. When required to run at non-cascade 
speed, the tappings were open-circuited and the motor was started 
by means of resistances connected to the slip-rings in the usual 
manner. When running at top speed the short-circuited slip-rings 
prevented any appreciable current from flowing into the second 
rotor winding. This type of winding required very deep motor 
slots in order to keep the losses down, and this made it very 
difficult to get enough iron into the teeth to prevent over- 
saturation. 

We have already noted that the cascade rotor winding is non- 
uniformly distributed. Ifthe winding can be made uniform when 
desired, the second field can be suppressed and non-cascade speed 
obtained. . To do this it is necessary that all slots should carry the 
same number of bars, All that is necessary is to take the “ cascade” 
winding, fig. 5, insert the three coils which were omitted, and 
connect one end of each to a slip-ring and the other ends to the 
middle points of the delta parts of the winding. The winding 
thus produced is shown in key diagram in fig..74, The three elip- 


Fie, 7A, Fig. &, 


rings are open-circuited and the currents shown correspond with 
those in fi€. 6 for cascade working. When the three slip-rings 
are short-circuited, as in fig. 7B, at each point where three bars 
meet, the B current divides into A and © currents, sv that each 
point is in reality a neutral point, and there are 8 such points in 
the winding, which is equivalent to four interconnected star 
windings, fig. 8. The currents must necessarily all have the same 
amplitude and they will all be controlled by an ordinary three- 
branched resistance connected to the slip-rings, 

The weight of copper in this type of rotor winding is less than 
one-half of that in the original double windings; and as quite 
shallow slots will accommodate it, the reactance is naturally 
very much less. The construction of the winding follows standard 
lines for barrel-type rotors, and any rotor with this type of winding 
can be made to give the extra cascade speed by changing its cross 
connections, 

A motor of this type is designed in exactly the same way as a 
mechine of the ordinary type wound for the main number of 


‘Lne pull-out torque of the two-speed motor is approximately 
the same at both the speeds, and the no-load current at cascade 
speed exceeds that at non-cascade speed by 75 per cent. When a 
motor is required to drive a fan or any machine which requires 
less torque at its second speed than at full speed, a star-mesh 
switch is mounted on the motor so that the machine may be run 
with its stator windings connected in mesh at full speed and in 
star at cascade speed. This arrangement reduces the no-load 
current at caecade speed to one-third of its usual value, or 58 per 
cent. of the full-speed current. The overload capacity is similarly 
reduced, but is ample for a fan driven at two-thirds its normal 
speed. The arrangement brings the cascade power factor well up 
on the curve and also permits of the use of a smaller motor, 
because the machine at cascade speed is operated with a main flux 
reduced to only 58 per cent. of its value at full speed. The 
or can therefore be designed for standard densities at full 
speed, 

The curves in fig. 9 are those of a two-speed motor driving a 
colliery fen. The machine gives 120 B.H.P. at 580 B.P.M. and 
30 BH.P. at 397 B.P:M. on a 40-cycle circuit, and is wound for 
2,750. volts, It operates at eight-pole and 12-pole speeds, but gs 


deeper slots than the standard were required to take ‘the high- ~~ 


tension windings the power factor at the second speed is a good 


‘ deal .below the figure for low-voltage machines, Any speeds 


between the limits of 897 B.P.M. and 580 R.P.M. are obtained by 
resistances connected to the slip-rings, and speeds below 397 8.P.M. 
by resistances connected to the stator tappings. 

In the majority of cases speeds below cascade are not required 
and the control of the machine can then be considerably simp/ified. 

For operating foundry cranes the single-speed machine is 
generally used on account of its inching qualities; but two-speed 
motors are used for the longitudinal motion of travelling cranes in 
long shops. When travelling with a load the machine runs at the 
second speed, and the high speed is only used when the crane is 
travelling light. The controller, which is generally of the tram- 
way type, is provided with three extra contacts with an extra 
high-speed notch, When the motor is required to run at top speed 
the controller handle is brought over to the extra notch, in which 
position the stator tappings are opened and the slip-rings are short- 
circuited, This arrangement is very simple and has proved 
entirely satisfactory. 

The application of these motors to the driving of winding 
engines and rolling mills is a development of recent date. Two 
winders have been put into commission in South Africa during the 
last few months. ~ 

The cascade system offers the advantage of gradual change from 
cascade to full-speed coupling with the motor connected during the 
whole time to the line, The stator is never disconnected from the 
mains until the brakes have been applied and the motor has been 
brought to rest. There is no fierceness in the control at creeping 
speed _ when starting ; consequently decking is under complete 
control. 

Machines wound for speed ratios of 3:1 are used where a large 
difference between the two efficient speeds is required, or where 


_regeneration down to low speeds is desired. This occurs in con- 


nection with electric winders and ele - tric lift work. 


T T 


Brake horse poner 
| speed 


Srake horse power 
Fie. 9, 


The two-speed motor can be operated at a third speed if the stator 
windings be so arranged that they can. produce.two different 
numbers of main poles. For example, a two-speed motor wound 
for eight main and four auxiliary poles, and running at 750 or 500 
R.P.M, on a 50-cycle circuit, can be made to run at a third speed of 
1,500 8.P.M. by changing the stator winding in such a way that the 
line currents will produce a four-pole field, 

Particulars of two three-speed machines may be of interest ; the 
first was built to the specification of Mr. G. H. T. Hooghwinkel, 
and drives an air compressor at a collieryin South Wales. It gives 
400, 200 and 133 B H.P, at speeds of 300, 150 and 100 RP.M. on a 
25-cycle 2,200-volt circuit. It is wound for 10, 20 and (20 + 10) 


poles. 

The second machine gives an output of 300,.150 and 100 H.P. at 
speeds of 300, 150 and 100 B.P.M. on a 25-cycle 440-volt circuit. 
This machine also drives an air compressor used for refrigerating 


purposes, 

This concludes the description of the machine as it stands at the 
present time. It would be futile to say that its development is 
complete, for cascade operation is full of possibilities, 


Discusston AT LEEDS, 


Dr. Pout congratulated Mr. Hunt on his success in having 
developed the cascade motor from a purely theoretical idea into 
@ practical motor, in regard to which he considered that the engi- 
neering world owed the author a debt of gratitude. Theadvantage 
of Mr. Hunt's motor was that the rotor had no slip-rings, and, 
therefore, some people believed that it was the equivalent of a 
equirrel-cage motor. The cascade motor, however, was something 
quite different from the squirrel-cage motor, which was the most 
reliable type of machine, because it was practically invalnerable. 
The cascade motor relied upon the safety of the insulation, and it 
seemed to him that if they got such a breakdown of the insulation 
in the rotor that it failed to superimpose. the four-pole field, the 
rotor would run up to the speed of the eight-pole rotor. The actual 
winding, which consisted of two circuits connected together, was 
rather 8 complicated affsir, and altogether. different from the 
equirrel-cage motor. In the high-tension stator winding they 
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already had a fairly thin wire, and yet it was proposed to split 
that into two wires, which he did not think waa an improvement 
at all. Also, there were a considerable number of extra connec- 
tions, which increased the danger of a breakdown. He preferred 
the ordinary series winding, because it had fewer connections, 
He would expect a great disadvantage also with regard to 
the power factor, in consequence of the long connections of 
the coils and the longer projections from the stator iron. 
In the case of variable-speed motors the cascade had a useful 
application, but the steps in the speed were very great. They 
could not get any steps between 500 and 750 R.P.M. on the 50-cycle 
circuit, which was very unfortunate because that was the most 
useful range of speed variation. When they had to deal with the 
problem of driving a fan at two distinct speeds the best engineering 
solution was not what Mr. Hunt had done, but to use an ordinary 
120-H.P. motor for one speed, and put on the same shafting a 
common squirrel-cage motor running at the other speed. He was 
always in favour of using the simplest type of machine whenever 
it was possible, and there was no objection to using the ordinary 
squirrel-cage motor up to 80 or 100 H.P. on the large A.c. mains, 
He suggested to Mr. Hunt that useful as the cascade motor was in 
some ways, it was a kind of blind alley development, and not in 
the line of true progress. What was coming, he thought, was the 
variable-speed three-phase motor, the speed of which could be varied 
within very wide limits without definite steps. The repulsion and 
commutator motors were constantly being improved upon, and 
they would ultimately reach the variable-speed repulsion motor. 

Mr. WILSON HARTNELL eaid he also, if he wanted to run a fan 
at two speeds, would put down a motor for the full speed, and 
another simple short-circuited motor for the other speed. He 
could not help thinking that a commutator motor of some kind 
would get over the difficulties that Mr. Hunt had in mind. 
Modern thought in connection with engineering was all in favour 
of simplicity. 

Mr. H. H. WRIGHT said he thought that the cascade motor 
could be profitably used in the case of the Lacour motor converters, 
and in winding engines and haulages, and asked if Mr. Hunt had ever 
proposed to apply it to the propulsion of ships. 

Mr. CREEDY said that though they could all see the complexity 
of the theory of the cascade motor, the machine as practically 
built was the very reverse of complex. He had seen it both in the 
factory and in use, and it seemed to him to be superior in robust- 
ness to the ordinary induction motor. He wondered whether 
there had ever been carried out an internal cascade commutator 
machine having the gradual variable speed, which was so desirable 
in many cases, combined with the properties of the Hunt motor. 
The complexity which appeared in the cascade motor which had 
been described arose in grasping the method and its operation, and 
this did not affect the working in the least. He thought the two 
principles of speed variation should co-operate. Neither was likely 
to supersede the other, but both were likely to be used side by side, 
both independently and in combination, 

Mr. BuRNAND said that he did not know whether the cascade 
motor had any advantage over the ordinary pole-changing arrange- 
ments as described by Nicholson and Haigh last year. He had 
been struck by the similarity in principles that they kept finding 
in widely-varying applications. The cascade arrangement appeared 
to he practically the same as one that they came across in certain 
provisions for high-frequency current in connection with wireless 
telegraphy. Fig. 1 was practically the phantom circuit arrange- 
ment used in telegraphy, where they got two circuits acting as 
three as the result of one acting upon the other. The craving for 
simplicity could be carried too far, and he thought the cascade 
motor had a niche of its own to fill. The complication waz more 
imaginary than real. 

Mr. Hunt, in replying, said Dr. Pohl’s criticism brought the 
question down really toa matter of squirrel-cage machine versus 
cascade machine. He had never attempted to say that the cascade 
machine was the best possible under all conditions. It had a 
special field under conditions where the slip-ring motor might 
give a considerable amount of trouble, especially in quarries and 
mines, where it was constantly replacing motors of the slip-ring 
type. The squirrel-cage motor had an ideal construction, They 
could not have anything simpler, but it was an absolute fallacy 
to push it in large sizes and where they had to start against con- 
siderable torques. Many used under such conditions had had to be 
pulled out and slip-ring motors put in their places. As to the 
safety of the insulation, there was a large number of parallel cir- 
cuits in the motor, so that they always had a very low voltage. 
He had never known a case of the motor running up 
to non-cascade speed; in actual operation it was an utter im- 
possibility for the machine to attain a high speed. These motors 
had been wound up to 3,000 volts, and there had been no difficulties 
at all, It was found in actual practice that the machine would 
operate with the rotor very badly out of the centre, owing to the 
parallel windings, because it was capable of balancing the effects 
ofthe uneven wear, The power factor of the cascade motor was up 
to the average, and in some cases it was above the power factor of 
other motors of.the same H.P; As to the two-speed motor for fan 
driving, the position was that at one speed it was connected in 
mesh, and in the other in star, so that it was possible to take a 
standard 120-H.P. motor and turn it into a fan motor, and change 
the connections, so that they did not lose any advantage with the 
two-speed motor, except that there was the little extra expense of 
the winding. Of course, the ratios inthe speeds were fixed. The 


cascade motors had been very largely put in for driving fans. The 
cascade machines were actually cheaper to make than the ordinary 
machines, because there was very little copper in them. Mr. 
Creedy’s idea of an internal-cascaded commutator was a very 
fascinating one, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


-- A Special Tool for Armature Banding. 


The illustrations show a special equipment for armature band- 
ing, which, although capable of use in connection with any method 
of rotating an armature which has to be banded, is primarily 
designed to be used directly on a lathe taking the place of the 
tool post. It has been made by the UNITED ENGINE AND MANu- 
FACTURING Co., of Hanover, Pa., and fig. 1 shows its external 
appearance completely assembled, fig. 2 indicating the interior 
construction of the mechanism. It will be seen that it consists 
of a main drum round which the banding wire passes, being guided 
to it by the three studs shown in fig. 1, immediately behind the 
drum. It then passes over a grooved pulley shown, to the arma- 
ture which has to be banded. The large drum is subject to a re- 


Figs. 1 & 2.—ARMATURE BANDING EQUIPMENT. 


tarding force inside the case, which is given as shown in fig. 2, by 
means of a metal strap covered on the inside with leather, the 
tension of which can be adjusted by means of a knurled-headed 
screw. The brake drum and the external wire drum are free to 
rotate with respect to one another, but inside the case is a reduc- 
tion spur gearing, by means of which a magnification of the effect 
of tension exerted by the internal strap is obtained on the external 
brake drum, In this way a very strong retarding force is obtained. 
The complete tool is mounted on the lathe carriage by means of 
the removable rod shown in fig. 1, lying at the side of the tool, and 
in fig. 2 placed in position. Clamping arrangements are also pro- 
vided for holding the band wire tight when the banding is finished 
until the armature banding operation has been completed and the 
wire can be severed. 


A Simplex Interior Fitting. 


Mess8s. SIMPLEX ConpDuvITS, LTD., of 116, Charing Cross Road, 
W.C., send us supplementary sheet T6, dealing with their well- 
known conduit system of electric wiring particularly adapted for 


Fig. 3—SmmpPLex INTERIOR FITTING. 


use in factories, warehouses, &c., where girders are encountered. 
Amongst the items illustrated and described may be mentioned au 
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interlocking switch plug, watertight switch, girder clips for right 
angle and parallel runs of conduit, spacing saddles, &c., and an 
improved type porcelain interior, which we illustrate in fig. 3, and 
which is intended for use with standard types of rectangular 
junction boxes as a means of taking tappings off the main 
circuit wires or for connecting a flexible wire to a lighting 
point. The interior is double pole, and has two main terminals 
of unique design. These terminals are hexagonal in shape, 
and have a central slot, which slot is threaded internally 
to take a grub screw. The particular advantage of this type 
is that it is not necessary to actually sever the conductor 
to secure efficient connection. The insulation is bared back 
for the space of about 4 in., and the exposed conductor 
dropped into the slot and secured by the grub screw referred to. 
These terminals are of sufficient size to allow of a small cheese 
head screw being tapped into the side for connecting the branch 
wires. Copies of this leaflet can be had on application to any of 
the company’s branches, 


Half-watt Lamp Fittings. 


Messrs. SIEMENS Bros. Dynamo Works, LTD., Tyssen Street, 
Dalston, send us particulars of some new lanterns for half-watt 
lamps, which are specially adaptable to interior and exterior shop 
lighting. In designing these lanterns a special point has been 
made of ensuring an efficient system of ventilation, whilst they are 
also provided with an adjustable carrier to regulate the position of 
the lamp in the lantern. They are made of black, vitreous 
enamelled iron, and provided with an insulated shackle suspension. 


Fig. 5.—INTERIOR FITTING, 


Fig. 4.—EXTERIOR FITTING. 


One of these lanterns has a metal reflector of parabolic pattern, 
and‘is intended for the exterior illumination of shop windows; it 
will be seen that a maximum illumination is focussed in one 
direction, whilst the source of light is well screened from the eye 
on the opposite side, 

The other lantern is fitted with a distributive type of 
metal reflector and an opalescent globe, which is open at the 
bottom ; the effect is a soft diffusion of light without diminishing 
the floor illumination—at the same time being open at the bottom 
it aids the effective ventilation of the lantern. 

The size of lantern for use with a 1,000-c.P. half-watt lamp is 
in. 14 in, A price list embodying these designs will shortly 

issued, 


‘BRITISH PRACTICE IN 
THE CONSTRUCTION OF HIGH-TENSION 
OVERHEAD TRANSMISSION LINES. 


(For abstract of paper read by Mz. B, WELBOURN before the 
INSTITUTION OF ELECTRICAL ENGINEERS, see ELECTRICAL 
REVIEW, pp. 114, 127 and 202.) 


DISCUSSION AT EDINBURGH. 


Mr, MacLeop (Glasgow) said that the delay in getting an over- 
head line approved was a most serious handicap to power 
development. In his opinion the Board of Trade and the Post- 
master-General’s requirements could quite well be met by the issue 
of suitable regulations framed on similar lines to those recently 
issued by the Home Office, specifying the requirements of the two 
departments. Detailed constructional plans, approved and certified, 
might be held as evidence of their consent, and as such could be 
submitted to the local authority ; such plans could be approved 
for a period of five years, unless revoked earlier. It seemed 
unnecessary that the same formality should require to be gone 
through for every new line. It was particularly gratifying to 
note the remarks by Mr. A. P. Trotter in favour of carrying over- 
head lines alongside public highways. These remarks augured 


well for relaxing the stringency of the Board of Trade Regula- 
tions governing the angle at which a public highway might 
be crossed. In some cages it was necessary to use underground cable 
for road crossings on account of its being impracticable to meet the 
conditions for an overhead crossing. The success of an overhead 
line depended almost as much upon its position as upon its con- 
struction, and due allowance must be made for the fact that in 
the United Kingdom the prevailing wind in stormy weather was 
south-westerly in direction. If through ignorance or neglect of 
this fact an engineer built a line immediately to the northward of 
a tree or plantation, when a gale come along, small branches were 
detached from the swaying trees and carried bodily sometimes 15 
or 20 yards, and deposited across two or more of the conductors. 
This factor was so important that it ought to be laid down as a 
standing regulation that no high-tension line should be carried 
past the north side of a tree or plantation at a less distance from 
it than 40 yards, The split conductor system as applied to over- 
head construction had very little to commend it, for the reason 
that for a given total sectional area of line, one must of necessity 
use double the number of insulators that would be required if 
only one circuit were employed, thus doubling the risk of failure. 
For three-phase overhead construction he was of opinion that a 
single set of conductors with Merz-Price balanced protective gear, 
employing bare pilot wires, was hard to beat. It seemed to him 
to be inherently bad practice to attempt to carry more than one cir- 
cuit on any given pole line on account of the great risk of fatal acci- 
dents. Celluloid envelopes for attachment to the top of insulators 
were used very much all over the Continent. In practice it was a 
matter of great difficulty, without some such device, to locate 
punctured insulators. As soon as the line went to earth the 
celluloid cap was burned up. For a while the Clyde Valley Power 
Co. were very much troubled with punctured insulators, and at 
first were inclined to blame the make of the insulators, but they 
found by careful observation that the cause was unequal expan- 
sion in the insulator itself. After a spell of warm weather, when 
the long steel arms were baking in the sunshine of a warm day, it 
was found that the heat was conducted from the arms to the steel 
pins, which were maintained at a high temperature. When the 
cool breeze came along internal pressure was set up, and it was 
only a question of time before fissures began to develop in the 
internal structure, and led to a failure. They had had as many as six 
punctured insulators in a stretch of a mile, The terminal pole 
arrangement .shown seemed to be liable to disturbance from 
birds settling on or about the choke coils, On the lines he 
was responsible for, the bird trouble had been effectually overcome 
by the use of treble insulation on all terminal and turning poles. 

Mr. SEDDON said that if they were to realise the scheme for 
utilising the series of locks from Fort William to Fort Augustus 
they would have a transmission system to rival those of their 
Continental friends. In comparing the relative costs of the two 
systems the author had been too conservative in calculating the price 
of cables. When a new road was started there was a temptation to 
lay down more copper than was wanted in the immediate future. 
The money spent thus would be outlying capital for many years, 
though it might be found a good enough investment if the business 
had a great and rapid extension. He asked if concrete poles were 
unsuitable and what objections there were to earthing one phase of 
the line. It seemed to him that this would considerably cheapen 
the structure, as only two insulated wires would be required and 
the line would then take the place of the earth wire. Arrester 
horns were likely to gather dust inside, and he found that charging 
the horns every day for dislodging the dust obviated hand- 
cleaning. : 

The CHAIRMAN asked—in connection with the tables on the cost 
of overhead in comparison with underground cables—how the 
latter cable was laid, directly in the ground orin troughing. That 
had an important bearing on the cost of the work. He had some 
time ago to make an estimate comparing the cost of an under- 
ground cable with overhead construction for a distance of over 
three miles, with a particular size of conductor, working at 10,000 
volts, and the cost of the cable laid in the ground was £1,250, but 
the cost for the overhead line was only £620, being much less than Mr, 
Welbourn’s estimate. In this particular case there was no question 
of paying for wayleaves. He thought Mr, Welbourn had capitalised 
the annual value of the wayleave rental. While they would like 
to get some standard system for overhead construction which all 
would approve of, it was difficult to see how that could be done, in 
view of the rapid development in the contrivance and also in the 
construction of these lines. Regarding the non-accumulation of 
snow on overhead aluminium wires when these were kept alive, 
he heard it suggested the other day that the fact that oxide of 
aluminium was a non-conductor of electricity might have some- 
thing to do with it, 

Mr. WELBOURN, in reply, said the figures referred to by the 
chairman were necessarily representative of the general case. They 
were taken from actual existing contracts which represented 
average conditions. In this particular case the overhead line price 
included the price of wayleaves, and it was perhaps higher than 
in \the case cited by the chairman, because lead-covered cables 
were included. The Canadian engineers were emphatic that 
aluminium did not gather snow, while he knew an aluminium line 
in this country which collected sleet and snow. It was an electro- 
static effect. As to getting rules from the Board of Trade to cover 
lines for five years, he thought it would be rather unwiee, in view 
of the number of changes taking place, to tie one’s hands for five 
years. In five years they had got away from those frightful con- 
traptions the Board of Trade required, and in five years more they 
might get away from guard wires altogether. In connection with 
reinforced concrete poles, s0 far as he knew these had not been 
used on high-tension, but he knew of two on low-tension systems, 
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One of these was in a chemical works where neither wood nor 
steel would stand, owing to the gases, but the results had not been 
good. The concrete had started to peel, and water had run down 
the poles, and they looked very bad indeed. He thought objections 
would be raised by the post office and railway companies to the 
earthing of one phase of a three-phase system. 


LEGAL. 


MARCONI v. HELSBY WIRELESS TELEGRAPH Co, 


THIS case was mentioned to Mr. Justice Joyce on Monday, upon an 
application by the defendants that it should be heard with an 
assessor. 

Mr. TERRELL, for the defendants, said the application was made 
under Sec, 31 Sub-Sec. 1 of the Patents Act, 1907, which provided 
that ‘‘In an action or proceedings for infringement or rectifica- 
tion of a patent the Court may if it think fit and shall at the 
request of either of the parties call in the aid of an assessor to 
try the case wholly or partially with his assistance.” 

His LoRpDsHIP : Has this ever been done? 

Mr, TERRELL: On the request from the parties, No. But it 
has been done by the Court in one case. Counsel added that he 
doubted whether this case might not prove even more complicated 
than the one recorded case in which an assessor had been called. 

His LorpsHIP : It is quite clear that in this case you must have 
shorthand notes,not only of the evidence but also of the argu- 
ments. ) 

Mr. TERRELL: I am not prepared on behalf of my clients to pay 
a share of the costs, 

His LorpsHIP: But-> a !patent case like this cannot be tried 
without. 

Mr. J. HUNTER GRAY, for the plaintiff, opposed the application, 
saying that for 31 years the Courts had been trying patent cases, 
and this was the first instance of such an application. Moreover, 
there was no information before the Court on which it could get a 
specially qualified assessor. 

His LorpsHIp: Who the assessor is to be is a different question, 
but at present I am only considering whether there is to 
be one, 

Mr. Hunter Gray: My friend is asking you to appoint one 
now. 

His LorpsHIP: I shall order that this case be tried with an 
assessor, You may now go away and try to agree on one. If you 
make up your minds that you won't agree to anybody, then I 
must try to find some one myself, with such assistance as I can 
get. 


MorGAN CRUCIBLE Co., LTD., v. ELECTRICAL ENGINEERING AND 
EQUIPMENT Co., LTD. 


Ture action, in which judgment in default of appearance by 
defendants had been given in the previous week, was mentioned again 
to Mr. Justice Eve in the Chancery Division on February 19th. 
Mr. Hunter GRAY, for the plaintiffs, said there had been some 
irregularity of service, and he could not sustain the order. 
His LoRDsHIP: Very well. The order will not be drawn up. 


Crompton & Oo., 
[The Rights of the Debenture-Holders. | 


In the Ohancery Division on Monday, February 23rd, Mr. Justice 
Warrington heard a motion in the debenture-holders’ action 
brought by Player and another against Crompton & Co., Ltd., and 
others, The motion asked for the appointment of a Receiver. 

Mr. Clauson, K.C., and Mr. J. F. Carr represented the plaintiffs ; 
Mr, Younger, K.C., Mr. Gore Browne, K.C., and Mr. H. E. Wright, 
were for the defendant company; and Mr. Douglas Hogg appeared 
for Mr. Ivor Bevan. Mr, Bevan is the trustee of a trust deed to 
secure the debentures, 

His LORDSHIP said the motion was one of an ordinary nature 
for the appointment of a Receiver. The question raised was 
whether the plaintiffs were entitled to maintain the action for the 
realisation of their security. It had been held in defence that the 
money was not payable because no event had happened such as 
would put the plaintiffs into a position to be entitled to realise 
their security, The plaintiffs held debentures issued by Crompton 
and Co., Ltd., in 1895. These debentures were further secured by 
a trust deed of January 26th, 1895, the trustee being Mr. Ivor 
Bevan. Last June Crompton & Co., Ltd., passed a resolution for 
the voluntary winding up of the company for the purpose of 
reconstruction, Subsequently t he business and ussets of the 
mortgagor company were transferred to the last defendants, who 
were a company bearing the same name, Since the new company 
had taken over the old company’s assets, the former company had 
executed a supplementary trust deed giving to the debenture- 
holders a specific charge on certain assets not included in the 
original trust deed. What was more material, they created a new 
floating charge upon the assets of the new company. A very large 
number—probably the bulk of the debenture-holders—had accepted 
that arrangement. Plaintiffs were the minority, and some said 
they were not bound by that arrangement, and the security they 


originally had was a floating security which had now crystallised. 
They held that they were now entitled to an order for realisation. 
The debenture stated that the principal moneys should become 
immediately payable if the company made default, or if an order 
was made or any resolution was passed for winding up the com- 
pany otherwise than for the purpose of reorganisation, reconstruc- 
tion or amalgamation, or if an order was made appointing a 
Receiver. In his Lordship’s opinion, the plaintiffs were entitled 
immediately to sue and maintain an action and to obtain judgment 
when the proper time came. Plaintiffs, under the circumstances, 
asked for the appointment of a Receiver. Defendants quite truly 
said the new company was a prosperous company, and that the 
arrangement proposed was perfectly honest, and that he ought 
not, at the instance of plaintiffs and a minority, to appoint 
a Receiver. They said the appointment might damage the com- 
pany. His Lordship said the right to the appointment of a 
Receiver was one of the ordinary rights accruing to a mortgage 
and especially to an equitable mortgagee who had no means of 
taking possession and whose security was realisable as one of the 
steps in the realisation. He thought therefore that plaintiffs were 
entitled to a Receiver. Inasmuch, however, as the company was 
& prosperous company, and to immediately put a stranger in 
possession of the assets might do some damage, his Lordship 
thought he might quite properly while making an immediate 
appointment, direct the Receiver not to give security or take 
possession of the assets until the expiration of a certain period. 

Mr. CLAUSON said he was prepared to accede to a suggestion 
from the other side, This was to refer it to chambers to appoint 
@ proper person, the order not to be proceeded with for six weeks 
except by the judge’s order or by consent. 

His LORDSHIP made the order in those terms, 


METALLIC SEAMLESS TUBE Co, v A. W. PEROT. 


ACCORDING to a report in the Englishman. this case was before the . 
Calcutta High Court in January before Mr. Justice Chitty, when 
Mr. Brandt applied on behalf of the plaintiffs for an order fora 
conrent decree, The plaintiff company carry on business in England, 
while the defendant is an electrical engineer and carries on business 
in Calcutta as A. W. Perot & Co. The present suit was filed in 
May, 1912, to recover Rs. 17,340, being the price of goods sold and 
delivered by the plaintiffs to the defendant. The parties were now 
agreed that the suit should be compromised and that a consent 
decree be passed, the defendant having undertaken to pay to the 
plaintiffs Rs. 6,363 in full satisfaction of their claim. 

Mr. J. V. WATKINS, having consented on behalf of the defendant, 
His Lordship granted a consent decree for Rs, 6,363. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS, 


AUSTRALIA.—The Inter-State Commission, to which reference 
has been made in previous issues of the ELECTRICAL REVIEW, 
have received applications for further tariff assistance in the case 
of the following, the existing rates for which under the pre- 
ferential tariff for British goods are quoted :— 

Petrol engines... 20 % ad val. (no preference). 

Applications for reduction of present duties or opposing sug- 
gested new duties have been made for the following goods :— 


Generators for direct coupling to steam engines— 


Up to capacity of 200 H.P. ... «- 20 % ad val. 
Over the capacity of 200 H.P. od 


Telephones, telephone switchboards and 
appliances (opposition to preference) 
Electric metallic-filament lamps and 
electric incandescent lamps ... +» 10 % ad val. 
Application for imposition of duties on iron and steel and other 
wire now free of duty and applications for the extension of the 
tariff preference to British goods in the case of the following 
goods have also been received :— 


Engines, superheated steam, 


Free (no preference) 


semi- 


stationary and crude oil engines ... 20% ad val. (no 
preference) 
Electric cable and wire (covered) add Free 
Iron and steel wire “ae Free 


These applications will be considered in due course. 

SOUTH AFRICA.—H.M. Trade Commissioner has forwarded 
information as to certain further rulings which have been made 
regarding the new regulations for the declaration on invoices, 
hr the home consumption value of goods imported into South 

rica. 

The Commissioner of Customs states that, with reference to the 
production of invoices showing home consumption values, in all 
cases where such invoices are not presented, deposits will be taken 
sufficient to cover duty on a 25 per cent. increase of the prices 
invoiced to the importer, pending the production of invoices show- 
ing the required particulars. It is further stated that, in cases of 
difference between the home and export selling prices, if the home 
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selling value is greater than when for export, the seller must give 
the price he can obtain when selling for home consumption, which 
is required of him. Unless, therefore, the manufacturer does give 
the higher value he obtains in his home market, the importer 
renders himself liable to a penalty for incorrect declaration, and 
the possible forfeiture of his goods. It is the intention of the 
Customs Department to check the accuracy of the declarations by 
actual inquiries in Europe. With regard to the value of goods on 
which duty is payable being eithef that at the place of purchase 
or free on board, the Customs Department have issued a Regulation 
to the effect that when a purchase is made by an importer (which 
includes his agent) Jona fide inland, the railage to the port of 
shipment, if shown separately on an invoice or by a separate debit 
note, may be deducted for the purpose of arriving at the “true 
current value” as defined by law. The onus of proving the true 
place of purchase and the correctness of the deductions will rest 
with the importer. Ordinarily, the place where the invoice is made 
will be taken to be the place of purchase. 

ICELAND.—A new tariff law recently passed provides for a duty 
of 2 dre per kg. on goods imported into Iceland other than those 
admitted free of duty or specially referred to in the tariff. This 
rate will apparently be applicable to electrical and similar goods. 
The law came into force on January Ist. 


100 = 1s, 13d. 


NEW PATENTS APPLIED FOR, 1914. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


3,318. ‘‘ Trolley heads for electric tramcars, locomotives, rope railways, and 
the like.” L. Jonnston and G. W. Green. February 9th. 

3,323. ‘* Device for preventing the removal of electric lamps.” C. WHARRAM. 
February 9th. 

3,324. ‘‘ Incandescent electric lamps.” J. F. Newton. February 9th. 

3,328. ‘Securing arrangement for electric cables.” St. HELENS CABLE AND 
Co., Lrp., and J. C. Waite. February 9th. (Complete.) 

$,336. ‘‘ Protecting device for use with electric tramway carriages.” T. 
Titinc. February 9th. 

3,342. Incandescent electric lamps.”” G. HooxHam. February 9th. 

8,358. ‘‘ Machine telephone switching systems.’” WESTERN ELEctric Co., Ltp. 
(F. T. Woodward, Belgium.) February 9th. 

8,359. ‘‘ Machine telephone switching systems.”? WeSTERN Execrric Co., 
(F. T. Woodward, Belgium.) February 9th. 

8,360. ‘‘ Impulse control systems.’” WESTERN Etectric Co., Ltp. (F. T. 
Woodward, Belgium.) February 9th. 

8,871. ‘‘ Systems of and apparatus for the wireless electrical operation at 
distance of a type-printing machine.’? FRANCESO DE BERNOCHI. February 9th. 
(Convention date, March 15th, 1913, Italy.) (Complete.) 

3,385. ‘‘ Switches for controlling electric motors.’” British THOMSON- 
Houston Co., Ltp., A. P. Younc, and E. Garton. February 9th. 

3,393. ‘‘ Dynamos for generating electric currents.”” D. SuCHOSTAWER and 
J. O. Oxrey. February 9th. 

8,431. ‘‘ Devices for preventing disconnection of electric lamps from bayonet- 
type sockets.” E.C. R. Marks. (P. H. Powell, New Zealand.) February 10th. 

3,455. Centrifugally regulated dynamo-electric clutch.”” W. Morrison. 
February 10th. (Complete.) 

3,458. ‘‘ Telephone and telegraph recording devices.’”” C. Watton. Feb- 
ruary 10th. 

3,521. ‘“‘ Electrical damping-out or discriminating relays and the like.” 
W. J. Heaty and P. S. Wentwortu. February 11th. 

$3,530. ‘‘ Universal electrical switch.” L. Beretta. February 11th. 
(Complete.) 

3,538. Electrically-operated reciprocating apparatus.” T. F. Watt. Feb- 
ruary 11th. 

8,552. ‘“‘ Electric train or tram control systems.” J. R. Bearp and Ww. L 
Suanp. February 11th. (Complete. 

3,583. ‘‘Contact-breaker device for electromagnetic vibrating members.” 
A. H. Marrre and V. H. G. Martin. February 11th. (Convention date, Feb- 
ruary 20th, 1913, France.) (Complete.) 

3,587. ‘‘ Electric measuring instruments.’’ L.C. Benton. February 11th. 

3,589. ‘‘ Alternating current machines and the like.’? R. B. RANSFoRD. 
(Compagnie Universelle de Télégraphie et de Téléphonie sans Fil, France.) 
February 11th. 

3,590. ‘‘ Alternating-current machines, transformers, and similar apparatus.” 
R. B. RansForp. February 11th. (Compagnie Universelle de Télégraphie et de 
Téléphonie sans Fil, France.) 

3,591. ‘‘ Method of regulating the length of electric waves in wireless tele- 
graphy and telephony.” R. B. RansForp. February 11th. Compagnie Uni- 
verselle de Télégraphie et de Téléphonie sans Fil, France.) 

3,592. ‘‘ Wireless telegraph or telephone transmitters.”” R. B. RANSFORD. 
February llth. (Compagnie Universelle de Télégraphie et le Téléphonie sans 
Fil, France.) 

3,593. ‘‘ Wireless telegraph and telephone transmitters.’”” R. B. RANSFORD. 
February 11th. (Compagnie Universelle de Télégraphie et de Téléphonie sans 
Fil, France.) 

3,594. Electric current colléctors.’” ALLGEMEINE ELEKTRICITATS GES. Feb- 
ruary 11th. (Convention date, February 12th, 1913, Germany.) (Complete.) 

3,596. ‘‘ Current-collecting devices for dynamo-electric machines.’? BRITISH 
Tuomson-Houston Co., Ltp., and F, P. Wuitaker. February 11th. 

3,615. ‘Terminal or attachment fittings of electric conductors.” H 
Epmonps. February 12th. 

8,643. “‘ Construction of electric pocket-lamp dry batteries and outer shell 
or case containing the aforementioned cry batteries.” J. S. HamiLton. Feb- 
ruary 12th. 

3,649. Electric switches.” Icranic Execrric Co., Ltp. February 12th. 
(Cutler-Hammer Manufacturing Co., United States.) (Complete.) 

3,650. ‘‘ Electric circuit controlling devices.” Icranic Exgectric Co., 
February 12th. (Cutler-Hammer Manufacturing Co., United States.) 
(Complete.) 

3,654. ‘ Electrolytic apparatus.” I. H. Levin. February 12th. (Conven- 
tion date, May 9th, 1913, United States.) (Complete.) . ‘ 

3,658. ‘Working or controlling electrical machinery.” Bros. 
Dynamo Works, Lrp. February 12th. (Siemens-Schuckertwerke G.m.b.H., 
Germany.) (Addition to 1,716/10.) (Complete.) 


$,696. ‘Fuse device for electrical circuits.” E. O. Scnweitzer and N. J. 
Conrap. February 12th.» (Complete.) 

3,699. Electro-magnetic relays. Western Etecrric Co., Ltp. February 
12th. (F. T. Woodward, Belgium.) (Complete.) 

3,701. ‘Rotary electric switches.” M. K. Ownsey. February 12th, 
(Complete.) 

3,702. ‘Incandescent lamp socket.’ H. Marks and S. Hetset. February 
12th. (Complete.) 

3,706. ‘‘ Switches.” W. W. Dean. February 12th. (Convention date, 
February 18th, 1913, United States.) (Complete.) 

3,722. “‘ Electrical heating-apparatus.” A. F. Berry. February 12th. 

8,742. “Relay mechanism for multiplex printer.” D. Murray. Feb. 
ruary 13th. 

3,750. ‘Electrical regulator.” F. J. Gray. February 13th. 

3,756. ‘Ignition devices for internal combustion engines.” W. Peck. 
February 13th. (Complete.) 

3,763. ‘Apparatus for drawing wire.” E. BuCkLer, legal representative of 
E. Buckier, deceased. February 13th. 

3,818. ‘‘ Thermal contact device for electric circuits.” B. JEIDEL, née 
Henpet. February 13th. (Convention date, December 5th, 1913, Germany.) 
(Complete.) 

3,831. Systems of electrical distribution. British THomson-Houston Co., 
Ltp. February 13th. (General Electric Co., United States.) 

3,832. ‘‘ Brush-holder and plug contact for use with magneto-electric igni- 
tion apparatus.’ UNTERBERG and February 13th. (Convention date, 
December 4th, 1913, Germany.) (Complete.) 

3,885. Electric furnaces.”? Soc. ELECTRO-METALLURGIQUE DE BERON, 
February 13th. (Convention date, February 20th, 1913, France.) (Complete.) 

3,840. ‘* Wireless telegraphy signal-receiving apparatus.” W. A. BENTON 
and W. C. Loynes. February 14th. 

3,858. ‘‘ Induction motors.” W. HArTNELL and D. D. Rayner. Feb- 
ruary 14th. 

3,861. ‘‘ Signalling-appliance of the electrical type for use in connection with 
colliery winding-engines.” A. J. Routitepce. February 14th. 

3,881. ‘‘ Method of and means for effecting adjustment of length in running 
electric cables.” H. S. Hete-Suaw. February 14th. 

3,900. ‘‘ Mounting bracket for switches and the like.” A. Hecxt. Feb- 
ruary 14th. (Convention date, February 14th, 1918, Germany.) (Complete.) 

3,902. ‘‘ Circuits for semi-automatic telephone exchanges,” SremENs Bros. & 
Co., Ltp., E. A. Larptaw, and W. H. Grinstep. February 14th. (Complete.) 

3,912. ‘Arrangements for regulating the phase displacement between the 
main current and voltage fields of a Ferraris meter. ALLGEMEINE ELEKTRICI- 
tats-Grs. February 14th. (Convention date, February 15th, 1913, Germany.) 
(Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1912. : 
24,260. ELECTRICALLY-OPERATED MuSICAL INSTRUMENTS. R. Eisenmann. 
October 23rd. 
29,531. GyRosTaTICALLy-CONTROLLED Movinc Bopy. J. G. Gray. December 
23rd. (Cognate Application, 1,373/13.) 


1913. 


1,658. Means For Forminc Ciay BANKS EMPLOYED IN THE MANUFACTURE OF 
INSULATORS AND OTHER LIKE ARTICLES. W. Podmore. January 2Ist. 

1,895. Switcu ror Exectric LIGHTING ON A SMALL SCALE. Electromechanische 
Industrie Ges. & F. Herrmann. January 23rd. 

1,915. MANUFACTURE OF TUNGSTEN. British Thomson-Houston Co. (General 
Electric Co.). January 23rd. 

1,990. Dynamo MAcniINes For Constant OutTPuT AT VARYING SPEEDS. W. G. 
Lee and P. J. Oldfield. January 24th. 

2,372. Enectric Sarety Lamps For MINES AND THE Like. T. Attwater. 
January 29th. 

2,469. Srorace Battery Cuarcinc. I. J. Simon, A. F. Roberts, & E. H. 
Chadwick. January 30th. 

2,588. Timez MECHANISM FoR OPERATING ELECTRIC SwiTcHES, GAS VALVES, AND 
tHE Like. G. O. H. Horstmann, E. H. Horstmann, A. Horstmann, S. A. 
Horstmann, & W. T. Edgar. January 3lst. 

2,757. ExecrricaL Switcues. William McGeoch & Co. and W. T. Reynolds. 
February 3rd. 

2,918. TRANSMITTING APPARATUS FOR USE IN WiREEESS TELEGRAPHY AND TELE- 
pucny. G. Marconi. February 4th. ; 

2,919. TRANSMITTING APPARATUS FOR USE IN WIRELESS TELEGRAPHY AND TELE- 
PpHony. G. Marconi. February 4th. ; 

3,445. PROCESS FOR THE MANUFACTURE OF IRON PARTICULARLY APPLICABLE FO 
USE IN DynAMO MACHINES, AND FOR LIKE Purposes. W. Rubel. February 10th. 

3,462. Extectric Switcues. British Thomson-Houston Co. (General Electric 
Co.). February 10th. 

3,684. ELectric Motor-Controt Systems. British Thomson-Houston Co. 
(General Electric Co.). February 12th. 

4,425. SIGNALLING APPARATUS ON TRAMCARS AND THE Like. R. Heaton. 
February 2lst. 

4,472. Exxcrriciry PrepayMenT Meters. British Insulated & Helsby Cables, 
Ltd., & L. B. Wilson. February 21st. 

5,013. GENERATORS oF ELECTRIC CuRRENT FoR IGNITION Purposes. G. A. 
Vandervell & A. H. Midgley. February 27th. 

6,000. PREPARATION OF ACETALDEHYDE. Consortium fiir Elektro-Chemische In- 
dustries Ges. March 11th. (May 22nd, 1912.) 

6,285. REGULATION OF DynAMo-ELrEctric Macuines. British Thomson-Houston 
Co. (Compagnie Francaise Thomson-Houston). March 19th. 

7,137. MANUFACTURE AND PRODUCTION OF SOLUBLE CONDENSATION PRODUCTS OF 
FoRMALDEHYDE. J. Y. Johnson (Badische Anilin & Soda Fabrik). March 25th. 

7,722. INCANDESCENT Exectric Lamps. T. W. Lowden. April 2nd. (Addi- 
tion to 1,180/12.) 

8,267. Track Contact Devices ror ELECTRIC TRAMWAY AND LIKE VEHICLES. 
A. Helfenstein. April 8th. (April 13th, 1912.) 

8,464. P. A. Bentley. April 10th. 

11,960. ELectricaL ConNECTORS OF THE PLuG Socket Type. A. P. Lund- 
berg, G. C. Lundberg, P. A. Lundberg & G. Pegg. May 22nd. 

12,638. ConTROLLING oF Etectric Crocs. F. Federico & L. Segalin. May 
30th. (May 3lst, 1912.) 

14,035. Supptyinc or ENERGY TO RADIO-TELEGRAPHIC ANTENNAE. E. Girardeau. 
June 17th. (June 17th, 1912.) 

14,799. Srartinc Devices ror Expiosion Encines. G. Lecocq & E. Van 
der Aa. June 26th. (March 8th, 1913.) 
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